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PREFACE.

IN this small treatise I wish to submit to the
judgment of ‘those interested in the progress of
logical science a notion which has often forced
itself upon my mind during the last few years.
All acts of reasoning seem to me to be different
cases of one uniform proceés, which may perhaps
be best described as the substitution of similars.
This phrase clearly expresses that familiar mode in
which we continually argue by analogy from like
%0 like, and take one thing as a representative of
another. The chief difficulty consists in showing
that all the forms of the old logic, as well as the
fundamental rules of mathematical reasoning, may
be explained upon the same principle; and it is to
this difficult task I have devoted the most attention.
The new and wonderful results of the late Dr.
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Boole’s mathematical system of Logic appear to
develop themselves as most plain and evident
consequences of the self-same process of substi-
tution, when applied to the Primary Laws of
Thought. Should my notion be true, a vast mass
of technicalities may be swept from our logical
text-books, and yet the small remaining part of
logical doctrine will prove far more useful than all
the learning of the Schoolmen.
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THE SUBSTITUTION OF SIMILARS,
THE

. TRUE PRINCIPLE OF REASONING.

ARISTOTLE is, perhaps, the greatest of human
authors, but we may apply to him the words of
Bacon, “Let great authors have their due, as Time,
the author of authors, be not deprived of his due,
which is farther and farther to discover truth.”
Aristotle has had his due in the obedience of more
than twenty centuries, and Time must not be
deprived of his due. Men, whose birthright is the
increasing result of reason, are not to be bound for
ever by the dictum of a thinker who lived but a
little after the dawn of scientific thought. We are
not to be persuaded any longer to look upon
the highest of the sciences as a dead science.
Logic is the science of the laws of thought itself,
and there is no sphere of observation and reflection
which is more peculiarly open to any inquirer, than
B
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the inquirer’s own mind as engaged in the process
of reasoning. It is from reflection on the opera-
tions of his own mind that Aristotle must have
drawn the materials of his memorable Analytics.
But Bentham’s mind, as he himself remarked,
was equally open to Bentham,! and it would be
slavery indeed if any dictum of the first of logi-
cians were to deprive all his successors of the
liberty of inquiry.

2. It may be said, perhaps, that the weaker
cannot possibly push beyond the stronger, and it is
willingly allowed that among us moderns can few
or none be found to equal in individual strength of
intellect the great men of old. But Time is on our
side. Though we reverence them as the ancients,
they really lived in the childhood of the human
race, and Zzese times are, as Bacon would have said,
the ancient times2 We enjoy not only the best

1 “Essay on Logic,” Bentham’s works, vol. viii. p. 218,

2 “De antiquitate autem, opinio quam homines de ipsa fovent,
negligens omnino est, et vix verbo ipsi congrua. Mundi enim
senium et grandmvitas pro antiquitate vere habenda sunt; qua
temporibus nostris tribui debent, non juniori ztati mundi, qualis
apud antiquos fuit. Illa enim setas respectu nostri, antiqua et
major; respectu mundi ipsius, nova et minor fuit. Atque revera
quemadmodum majorem rerum humanarum notitiam, et maturius
judicium, ab homine sene expectamus, quam a juvene, propter
experientiam, et rerum quas vidit et audivit, et cogitavit, varietatem
"et copiam; eodem modo et & nostra wtate (si vires suas nosset, et
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intellectual riches of the Greeks and Romans, but
also the wonderful additions to the physical and
mathematical sciences made since the revival of
letters. In our time we possess an almost com-
plete comprehension of many parts of physical
science which seemed to Socrates, the wisest of
men, beyond the powers of the human mind. We
have before us an abundance of examples of the
modes in which solid and undoubted truths may
be attained, and it is absurd to suppose that among
such successful exertions of the human intellect we
can find no materials for a newer analytic of the
mental operations.

3. The mathematics especially present the ex-
ample of a great branch of abstract science, evolved
almost wholly from the mind itself, in which the
Greeks indeed excelled, but in which modern
knowledge passes almost infinitely beyond their
highest efforts. Intellects so lofty and acute as
those of Euclid or Diophantus or Archimedes
reached but the few first steps on the way to the
widening generalizations of modern mathema-
ticilans; and what reason is there to suppose

experiri et intendere vellet) majora multo quam a priscis temporibus
expectari par est ; utpote ztate mundi grandiore, et infinitis experi-
mentis et observationibus aucta et cumulata.”—Novum Organum,
Lib. i. Aphor. 84. .

B 2
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that Aristotle, however great, should at a single
bound have reached the highest generalizations of
. a closely kindred science of human thought ?

4. Kant indeed was no intellectual slave, and it
might well seem discouraging to logical speculators
that he considered logic unimproved in his day
since the time of Aristotle, and indeed declared
that it could not be improved except in perspicuity.
But his opinions have not prevented the improve-
ment of logical doctrine, and are now effectually
disproved. A succession of eminent men,—Jeremy
Bentham, George Bentham, Sir William Hamilton,
Professor De Morgan, Archbishop Thomson, and
the late Dr. Boole,—have shown that in the opera-
tions and the laws of thought there is a wide and
fertile area of investigation. Bentham did more
than assert our freedom of inquiry ; in his uncouth
logical writings are to be found most original hints,
and in editing his papers his nephew George
Bentham pointed out the all-important key to a
thorough logical reform, the gquantification of the
predicate  Sir William Hamilton, Archbishop
Thomson, and Professor De Morgan rediscovered
and developed the same new idea.. Dr. Boole, lastly,
employing this fundamental idea as his starting

1 See “ Outline of a New System of Logic,” by George Bentham,
Esq., London, 1827, p. 133 ¢ seg.
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point, worked out a mathematical system of logical
inference of extraordinary originality.

5. Of the logical system of Mr. Boole Professor
De Morgan has said in his “Budget of Paradoxes:"*
“I might legitimately have entered it among my
paradoxes, or things counter to general opinion :
but it is a paradox which, like that of Copernicus,
excited admiration from its first appearance. That
the symbolic processes of algebra, invented as
tools of numerical calculation, should be compe-
tent to express every act of thought, and to furnish
the grammar and dictiormary of an all-containing
system of logic, would not have been believed
until it was proved. When Hobbes, in the time of
the Commonwealth, published his ¢ Computation
or Logique,’ he had a remote glimpse of some of
the points which are placed in the light of day
by Mr. Boole. The unity of the forms of thought
in all the applications of reason, however remotely
separated, will one day be matter of notoriety and
common wonder ; and Boole’s name will be remem-
bered in connexion with one of the most important
steps towards the attainment of this knowledge.”

6. I need hardly name Mr. Mill, because he has
expressly disputed the utility and even the truth-
fulness of the reforms which I am considering, and

1 No. xxiil. Atkenaeum.
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has evolved most divergent opinions of his own
in a wholly different direction from the eminent
men just mentioned.

7. In the lifetime of a generation still living the
dull and ancient rule of authority has thus been
shaken, and the immediate result is a perfect
chaos of diverse and original speculations. Each
logician has invented a logic of his own, so marked
by . peculiarities of his individual mind, and his
customary studies, that no reader would at first
suppose the same subject to be treated by all.
Yet they treat of the same science, and, with the
exception of Mr. Mill, they start from almost the
same discovery in that science. Modern logic has
thus become mystified by the diversity of views,
and by the complication and profuseness of the
formula: invented by the different authors named.
The quasi-mathematical methods of Dr. Boole
especially are so mystical and abstruse, that they
appear to pass beyond the comprehension and
criticism of most other writers, and are calmly
ignored, No inconsiderable part of a lifetime is
indeed needed to master thoroughly the genius
and tendency of all the recent English writings
on Logic, and we can scarcely wonder that the
plain and scanty outline of Aldrich, or the
sensible but unoriginal elements of Whately,
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continue to be the guides of a logical student,
while the works of De Morgan or of Boole are
sealed books.

8. The nature of the great discovery alluded to,
the quantification of the predicate, cannot be ex-
plained without introducing the technical terms
of the science. A proposition, or judgment ex-
pressed in words, consists of a predicate or attribute
united by a copula to a subject. In this proposition,

Al metals are elements, |

the predicate element is asserted of the subject
metal, and the force of the assertion consists, as
usually considered, in making the class of metals
a part of the class of elements. The verb, or
copula, are, denotes inclusion of the metals among
the elements. But the subject only is quantified ;
for it is stated that a// metals are elements, but it
is not stated what proportion of the elements may
be metals. Now the quantification of the predi-
cate consists in giving some indication of the ™
quantity or portion of the predicate really involved
in the judgment.
All metals are some elements

is the same proposition thus quantified, and, though *
the change seems trifling, the consequences are
momentous. The proposition no longer asserts
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the inclusion of one class in the other, but the
identity of group with group. The proposition
becomes an equation of subject and predicate,
and the significance of this change will be fully
apparent only to those who see that logical science
thus acquires a point of contact with mathematical
science. Nor is it only in a single point that the
two great abstract sciences meet. Dr. Boole’s re-
markable investigations prove that, when once we
view the propdsition as an equation, all the de-
ductions of the ancient doctrine of logic, and
many more, may be arrived at by the processes
of algebra. Logic is found to resemble a calculus
in which there are only two numbers, 0 and 1, and
the analogy of the calculus of quality or fact and
the calculus of quantity proves to be perfect.
Here, in all probability, we shall meet a new
instance of the truth observed by Baden Powell,
that all the greatest advances in science have arisen
from combining branches of science hitherto dis-
tinct, and in showing the unity of principles .
pervading them.!

9. And yet any one acquainted with the systems
of the modern logicians must feel that something
is still wanting. So much diversity and obscurity
are no usual marks of truth, and it is almost

1 Baden Powell, “ Unity of the Sciences,” p. 41.
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incredible that the true general system of inference
should be beyond the comprehension of nearly
every one, and therefore incapable of affecting or-
dinary thinkers. I am thus led to believe that the
true clue to the analogy of mathematics and logic
has not hitherto been seized, and I write this tract
to submit to the reader’s judgment whether or
not I have been able to detect this clue.

10. During the last two or three years the thought
has constantly forced itself upon my mind, that
the modern logicians have altered the form of
Aristotle’s proposition without making any corre-
sponding alteration in the dzctum or self-evident
principle which formed the fundamental postulate
of his system. They have thus got the right form
of the proposition, but not the right way of using
it. Aristotle regarded the proposition as stating
the inclusion of one term or class within another;
and his axiom was perfectly adapted to this view.

The so-called Dictum de omni is, in Latin phrase,
as follows—

Quicquid de omns valet, valet etiam de quzbusdam
et singulis.

And the corresponding Dictum de nullo is
similarly—

Quicquid de nullo valet, nec de quibusdam nec de
singulis valet.
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In English these dicza are usually stated some-
what as follows :—

Whatever is predicated affirmatively or negatively
of a whole class may be predicated of anything con-
tained in that class. Or, as Sir W. Hamilton more
briefly expresses them, What pertains to the higher
class pertains also to the lowey.?

These dicta, then, enable us to pass from the
predicate to the subject, and to affirm of the
subject whatever we know or can affirm of the
predicate. But we are not authorized to pass in
the other direction, from the subject to the pre-
dicate, because the proposition states the inclusion
of the subject in the predicate, and not of the
predicate in the subject.

The proposition,

All metals are elements,

taken in connexion with the dictum de omni
authorizes us to apply to al/ metals whatever
knowledge we may have of the nature of elements,
because metals are but a subordinate class included
among the elements; and, therefore, possessing all
the properties of elements. But we commit an
obvious fallacy if we argue in the opposite direc-
tion, and infer of elements what we know only of

1 % Lectures on Logic,” vol. i. p. 303.
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metals. This is neither authorized by Aristotle’s
dictum, nor would it be in accordance with fact.
Aristotle’s postulate is thus perfectly adapted to
his view of the nature of a proposition, and his
system of the syllogism was admirably worked
out in accordance with the same idea.

11. But recent reformers of logic have pro-
foundly altered our view of the proposition. They
teach us to regard it as an equation of two terms,
formerly called the subject and predicate, but
which, in becoming equal to each other, cease to be
distinguishable as such, and become convertible.
Should ‘not logicians have altered, at the same
time and in a corresponding manner, the postulate
according to which the proposition is to be em-
ployed? Ought we not now to say that whatever
is known of either term of the proposition is
known and may be asserted of the other? Does
not the dictum, in short, apply: in both directions,
now that the two terms are indifferently subject
and predicate?

12. To illustrate this we may first quantify the
predicate of our own former example, getting the
proposition,

All metals are some elements,
where the copula ar¢ means no longer are con-
tained among, but are identical with; or availing
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ourselves of the sign = in a meaning closely
apalogous to that which it bears in mathematics,
we may express the proposition more clearly as,

All metals = some elements.

It is now evident that whatever we know of a
certain indefinite part of the elements we know of
all metals, and whatever we know of all metals we
know of a certain indefinite part of the elements.
We seem to have gained no advantage by the
change; and if we are asked to define more
exactly what part of the elements we are speaking
of, we can only answer, 7hose whick are metals.
The formula

All metals = all metallic elements

is a more clear statement of the same proposition

with the predicate quantified ; for while it asserts
an identity it implies the inclusion of metals
among elements. But it is an accidental pecu-
liarity of this form that the diczum only applies
usefully in one direction, since if we already know
what metals are we must know them to be mezallic
elements, the adjective mefallic including in its
meaning all that can be known of metals; and
from knowing that metals are metallic elements
we gain no clue as to what part of the properties
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of metalsbelong to elements. But it is hardly too
much to say that Aristotle committed the greatest
and most lamentable of all mistakes in the history
of science when he took this kind of proposition
as the true type of all propositions, and founded
thereon his system. It was by a mere fallacy of
accident that he was misled ; but the fallacy once
committed by a master-mind became so rooted in
the minds of all succeeding logicians, by the in-
fluence of authority, that twenty centuries have
therebybeen rendered a blank in the historyof logic.

13. Aristotle ignored the existence of an infinite
number of definitions and other propositions which
do not share the peculiarity of the example we
have taken. If we define elements as swdstances
which cannot be decomposed? this definition is of the
form—

Elements = undecomposable substances ;

and since the term element does not occur in the
second member, we may apply the dictum usefully
in both directions. Whatever we know of the
term element we may assert of the distinct term
undecomposable substance; and, vice versd, whatever
we know of the term wndecomposable substance we
may assert of element.

1 In strictness we should add, &y our present means.
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The example,
Iron is the most useful of the metals;

hardly needs quantification of the predicate, for it
is evidently of the form—

Iron = the most useful of the metals,

the terms being both singular terms, and con-
vertible with each other. We may evidently infer
of both terms what we know of either. If we join
to the above the similar proposition,

Iron = the cheapest of the metals,

we are easily enabled to infer that the ckeapest of
the metals = the most useful of the metals, since by
the dictum we know of iron that it is ke cheapest
of the metals ; and this we are enabled to assert
of the most wuseful, and vice versd. These are
almost self-evident forms of reasoning, and yet
they were neither the foundation of Aristotle’s
system, nor were they included in the superstruc-
ture of that system. His syllogism was therefore
an edifice in which the corner-stone itself was
omitted, and the true system is to be created by
supplying this omission, and re-erecting the edifice
from the very foundation.

14. I am thus led to take the equation as the
fundamental form of reasoning, and to modify
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Aristotle’s dictum in accordance therewith. It
may then be formulated somewhat as follows :—

Whatever is known of a term may be stated of its
equal or equivalent.

Or in other words,
Whatever is true of a thing is true of its like. .

I must beg of the reader not to prejudge the
value of this very evident axiom. It is derived
from Aristotle’s dictum by omitting the distinction
of the subject and predicate; and it may seem to
-have become thereby even a more transparent
truism than the original, which has been con-
demned as such by Mr. J. S. Mill and some others.
But the value of the formula must be judged by
its results ; and I do not hesitate to assert that it
not only brings into harmony all the branches of
logical doctrine, but that it unites them in close
analogy to the corresponding parts of mathematical
method. All acts of mathematical reasoning may,.
I believe, be considered but as applications of a
corresponding axiom of quantity ; and the force of
the axiom may best be illustrated in the first
place by loeking at it in its mathematical
aspect.

15. The axiom indeed with which Euclid begins
to build presents at first sight little or no resem-
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blance to the modified diczum. The axiom asserts
that

Things equal to the same thing are equal to each
other. A

In symbols,
a=b=c

gives a=c.

Here two equations are apparently necessary in
order that an inference may be evolved ; and there
is something peculiar about the threefold symme-
trical character of the formula which attracts the
attention, and prevents the true nature of the
process of mind from being discovered. We get
hold of the true secret by considering that an
inference is equally possible by the use of asingle
equation, but that when there is no equation no
inference at all can be drawn. Thus if we use the
sign v to denote the existence of an inequality or
difference, then one equality and one inequality,
as in

a=6bw ¢
enable us to infer an znequality
aw .
Two inequalities, on the other hand, asin
ar bow ¢
do not enable us to make any inference concerning
the relation of @ and ¢, for if these quantities are
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equal, they may both differ from 4, and so they
may if they are unequal. The axiom of Euclid
thus requires to be supplemented by two other
axioms, which can only be expressed in somewhat
awkward language, as follows :—

If the first of three things be equal to the second,
but the second be unequal to the third, the first is
unequal to the thivd.

And again :—

If two things be both unequal to a thivd common
thing, they may or may not be equal to each other.

16. Reflection upon the force of these axioms
and their relations to each other will show, I think,
that the deductive power always resides in an
equality, and that difference as such is incapable of
affording any inference. My meaning will be more
plainly exhibited by placing the symbols in the
following form :—

a=1"b a
I hence
¢ c

Here the inference is seen to be obtained by sub-

stituting @ for & by virtue of their equality as ex-

pressed in the first equation ¢ = 4, the second

equation & = ¢ being that in which substitution is
C
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effected. One equation is active and the other is
passive, and it is a pure accident of this form of
inference that either equation may be indifferently
chosen as the active one. Precisely the same result
happens in this case to be obtained by a similar act
of reasoning in which 4 = ¢ is the active equation,
as shown below:—

b= ¢
Il hence |
a a.

My warrant for this view of the matter is to be
found in the fact that the negative form of the
axiom is now easily brought into complete harmony
with the affirmative form, except that, since it has
only one equation to work by, there can be only
one active equation and one form in which the
inference can be exhibited as below:—

a=56 a
S hence S
¢ c.

Inference is seen to take place in exactly the
same manner as before by the substitution of & for
4, and the negative equation or difference & v ¢ is
the part in which substitution takes place, but
which has itself no substitutive power. Accord-
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ingly we shall in vain throw two differences into
the same form, as in

a b b »ne
S or S
c a,

because we have no copula allowing us to make any
substitution.

17. I am confirmed in this view by observing
that, while the instrument of substitution is always
an equation, the forms of relation in which a sub-
stitution may be made are by no means restricted
‘to relations of equality or difference. If @ = 4, then
in whatever way a third quantity c¢ is related to
one of them, in the same way it must be related to
the other. If we take the sign «» to denote any
conceivable kind of relation between one quantity
and another, then the widest possible expression of
a process of mathematical inference is shown in the
form—

a=25b a
§ hence §
¢ c.

If it one case we take the sign «» as denoting
that ¢ is a multiple of 5, it follows that it is a mul-
tiple of a; if it is the ~th multiple of one, it is the
nth multiple of the other; if it is the #th submultiple,

C 2
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or the #th power, or the nth root of one, it similarly
-follows that it stands in the same relation to the
other; or if] lastly, ¢ be greater than & by » or less
than ¢ by #, it will also be greater or less than 2 by
7. In this all-powerful form we actually seem to
have brought together the whole of the processes
by which equations are solved, viz. equal addition
or subtraction, multiplication or division, involution
or evolution, performed upon both sides of the equa-
tion at the same time. That most familiar process
in mathematical reasoning, of substituting one
member of an equation for the other, appears to be
the type of all reasoning, and we may fitly name
this all-important process the substitution of equals.
18. An apparent exception to the statement that
all mathematical reasoning proceeds by equations
may perhaps occur to the reader, in the fact that
reasoning can be conducted by inegualities. A
chapter on the subject of inequalities may even be
found in most elementary works on algebra, and it
is self-evident that ¢ greater of a greater is a greater,
and what is less than a less is less, Thus we
certainly seem to have in the two formule,
a>b>c hence a>¢ -’

and
a<b<c hence a<yg,

two valid modes of reasoning otherwise than by
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equajions. But it is apparent, in the first place,
that the use of these signs < and > demands some
precautions which do not attach to the copula =;
the formule, ..
a>b<e

a<b>e

do not establish any relation between 2 and ¢; and
I think the reader will not find it easy to explain
why these do not and the former do, without im-
plying the use of an equation or identity. The
truth is, that the formule,

a>b>c,
a<b<e,

involve not only two differences, but also one
identity in the direction of those differences, where-
‘as the formulz,

a>b<e,

a<b>c

appear to fail in giving any inference because they
involve only differences both of direction and
quantity.

Strength is added to this view of the matter by
observing that all reasoning by inequalities can be
represented with equal or superior clearness and
precision in the form of egualities, while the con-
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trary is by no means always true. Thus the
inequality
a>b

is represented by the equé.lity
() a=6+2,
in which p is any positive quantity greater than
zero ; and the inequality
b>c¢
is similarly represented by the equality
(2 b=c+ &
in which ¢ is again a positive quantity greater than
zero. By substituting for & in (1) its value as
given in (2), we obtain the equation
a=c+p+g,
which, owing to the like signs of p and ¢, is a
representation in a more exact and clear manner
of the conclusion
a>c
On the other hand, the formula
' a>b<e
would evidently lead to the equation
a=ec+p-7
in which p is the excess of @ over §, and 7 the
excess of ¢ over 4. Now this equation, taken in
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connexion with the former one, seems to give much
clearer information as to the conditions under
which inference is possible than do the formula
of inequalities, and I entertain no doubt at all
that, even when an inference seems to be obtained
without the use of an equation, a disguised sub-
stitution is really performed by the mind, exactly
such as represented in the equations. But I can
only assert my belief of this from the examina-
tion of the process in my own mind, and I must
submit to the reader’s judgment whether there
are exceptions or not to the rule, that we always
reason by means of identities or equalities.

19. Turning now to apply these considerations
to the forms of logical inference, my proposed
simplification of the rules of logic is founded upon ,
an obvious extension of the one great process of
substitution to all kinds of identity. The Latin
word @gualts, which is the original of our egual,
was not restricted in signification to similarity of
quantities, but was often applied to anything which
was unvaried or similar when compared with
another. We have but to interpret the word egual
in the older and wider sense of like or equivalent,
in order to effect the long-desired union of logical
and mathematical reasoning. For it is not difficult
to show that all forms of reasoning consist in
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repeated employment of the universal process of
the substitution of equals, or, if the phrase be pre-
ferred, substitution of similars.

20. To prevent a confusion of mathematical
and logical applications of the formula, it will be
desirable to use large capital letters to denote
the things compared in a logical sense, but the
copula or sign of identity may remain as before.
Thus the symbols

A=B ‘
denote the identity of the things represented by
the indefinite terms or names A and B. Thus A
may be taken in one case to mean J/ron, when B
might mean the cheapest of the metals, or the most
useful of the metals. In another example which
we have used A would mean element, and B that
whick cannot be decomposed, and so on. The fun-
damental principle of reasoning authorizes us to
substitute the term on one side of an identity for
the other term, wherever this may be encountered,
so that in whatever relation B stands to a third
thing C, in the same relation A must stand to C.
Or, using the sign «» to denote any possible or
conceivable kind of relation, the formula

A=B A
§ hence §
C C
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represents a self-evident inference. Thus,

If C be the father of B, C is father of A ;

If C be a compound of B, C is a compound of A ;

If C be the absence of B, C is the absence of A ;

If C be identical with B, C is identical with A ;
and so on.

21. We may at once proceed to develop from
this process of substitution all the forms of infer-
ence recognised by Aristotle, and many more. In
the first place, there cannot be a simpler act of
reasoning than the substitution of a definition for
a term defined; and though this operation found
no place in the old system of the syllogism, it
ought to hold the first place in a true system. If
we take the definition of element as

Element = undecomposable substance,

we are authorized to employ the terms element
and undecomposable substance in lieu of each other

in whatever relation either of them may be found. .

If we describe iron as a kind of element, it may
also be described as a kind of undecomposable
substance.

22. Sometimes we may have two definitions of
the same term, and we may then equate these to
each other. Thus, according to Mr. Senior,

I'4
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(1) Wealth = whatever has exchangeable value.

(2) Wealth = whatever is wuseful, transferable,
and limited in supply.

We can employ either of these to make a sub-
stitution in the other, obtaining the equation,

Whatever has exchangeable value = whatever is
useful, transferable, and limited in supply.

Where we have one affirmative proposition or
equation, and one negative proposition, we still
find the former sufficient for the process of infer-
ence. Thus A

(1) Iron = the most useful metal.

(2) Iron » the metal most early used by primitive
nations:

By substituting in (2) by means of (1) we have

The most useful metal o the metal most early
used by primitive nations.

23. But two negative propositions will of course
give no result. Thus the two propositions,

Snowdon > the highest mountain in Great Britain,
Snowdon & the kighest mountain in the world, '
do not allow of any substitution, and therefore
do not give any means of inferring whether or

not the highest mountain in Great Britain is the
highest mountain in the world.
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24. Postponing to a later part of this tract (§ 36)
_ the consideration of negative forms of inference, I
will now notice some inferences which involve
combinations of terms. However many nouns,
substantive or adjective, may be joined together,
we may substitute for each its equivalent. Thus,
if we have the propositions,

Square = equilateral rectangle,
Equilateral = equal-sided,

 Rectangle = right-angled quadrilateral,
Quadrilateral = four-sided figure,

we may by evident substitutions obtain

Square = equal-sided, right-angled, four-sided
Sigure.

25. It is desirable at this point to draw attention
to the fact that the order in which nouns adjec-
tive are stated is a matter of indifference. A jfour-
sided, equal-sided figure is identically the same as
an equal-sided, four-sided figure ; and even when it
sometimes seems inelegant or difficult to alter the
order of names describing a thing, it is grammatical
usage, not logical necessity, which stands in the
way. Hence, if A and B represent any two names
or terms, their junction as in A B will be taken to
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indicate anything which unites the qualities of both
A and B, and then it follows that

AB = BA.

This principle of logical symbols has been fully
explained by Dr. Boole in his “ Laws of Thought ”
* (pp. 29, 30), and also in my Pure Logic” (p. 15);
and its truth will be assumed here without further
proof. It must be observed, however, that this pro-
perty of logical symbols is true only of adjectives,
or their equivalents, united to nouns, and not of
words connected together by prepositions, or in
other ways. Thus Zable of wood is not equivalent
to wood of table; but if we treat the words of wood
as equivalent to the adjective woodern, it is true
that a Zable of wood is the same as a wooden table.

26. We may now proceed to consider the ordi-
nary proposition of the form

A=AB,

which asserts the identity of the class A with a
particular part of the class B, namely the part
which has the properties of A. It may seem
when stated in this way to be a truism, but it is
not, because it really states in the form of an
identity the inclusion of A in a wider class B.
Aristotle happened to treat it in the lafter aspect
only, and the extreme incompleteness of his syllo-
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gistic system is due to this circumstance. It is
only by treating the proposition as an identity that
its relation to the other forms of reasoning becomes
apparent. '

27. One of the simplest and by far the most
common form of argument in which the proposi-
tion of the above form occurs is the mood of the
syllogism known by the name Barbara.

As an example, we may take the following :—

(1) Iron is a metal,
(2) A metal is an element, therefore
(3) Irom is an element.

The propositions thus expressed in the ordinary
manner become, in a strictly logical form :—

: (1) Tron = metallic sron,
. : (2) Metal = elementary metal.

Now for metal or metallic in (1) we may substitute
its equivalent in (2) and we obtain

- (3) Jron = elementary, metal, iron ;

which in the elliptical expression of ordinary con-
versation becomes Jfron ts an element, or Iron is
some kind of element, the words an or some kind
being indefinite substitutes for a more exact
description.

The -form of this mode of inference must be
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stated in symbols on account of its great im-
portance, If we take
A = iron,
B = metal,
C = element,
the premises are obviously,
(1) A=AB,
(2) B=BC,
and substituting for B in (1) its description in (2)
we have the conclusion
A = ABC,
which is the symbolic expression of (3).

28. The mood Darii, which is distinguished from
Barbara in the doctrine of the syllogism by its
particular minor premise and conclusion, cannot
be considered an essentially different form, For
if, instead of taking A in the previous example
= gron, we had taken it -

A = some native minevals ;

B and C remaining as before, we should then have

the conclusion

A =ABC,
denoting

some native minerals ave elements ;
which affords an instance of the syllogism Darii
exhibited in exactly the same form as Barbara.
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29. The sorites or chain of syllogisms consists
but in a series of premises of the same kind, allow--
ing of repeated substitution. Let the premises
be—

(1) The honest man is truly wise,

(2) The truly wise man is happy,

(3) The happy man is contented,

(4) The contented man is to be envied,

the conclusion being—

(5) 7. he honest man is to be envied,

Taking the letters A, B, C, D, and E to indicate
respectively /Zomest man, truly wise, happy, con-
tented, and ¢o be envied, the premises are represented
thus:—

(1) A=AB,
(2) B =BC,
(4) D =DE,

and successive substitutions by (4) in (3), by (3)
in (2), and by (2) in (1), give us

C=CDE,
B =BCDE,
A=ABCDE.

Or we may get exactly the same conclusion by
substitution in a different order, thus :—

A=AB=ABC=ABCD=ABCDE.
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The ordinary statement of the conclusion in (5) is
only an indefinite expression of the full description
of A givenin A = ABCDE.

30. All the affirmative moods of the syllogism
may be represented with almost equal clearness
and facility. As an example of Darapti in the
third figure we may take

(1) Oxygen is an element,
(2) Oxygen is a gas,
(3) Some gas, therefore, is an element.

Making A = gas,
B = oxygen,
C = dlement,

the premises become

(1) B=BC,
(2) B = BA.

Hence, by obvious substitution, either by (1) in
(2) or by (2) in (1), we get

(3 BA=BC.

Precisely interpreted this means that gas whick is
oxygen is element whick is oxygen; but when this
full interpretation is unnecessary, we may substitute

e - COWE ga  gp e smvess v e sea oo s . .
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the indefinite adjective some for the more particular
description, getting,

Some gas is some element,
or, in the still more vague form of common

language,
Some gas is an element.

31. The mood Datisi may thus be illustrated : —

(1) Some metals are inflammable,
(2) Al metals are elements,
(3) Some elements are inflammable.

Taking
A = clements, C = inflammable,
B = metals, D = some,

we may represent the premises in the forms

(1) DB=DBC
(2 B=BA.

Substitution, in the second side of (1), of the
description of B given in (2) produces the con-
clusion

(3) DB=DBCA,
or, in words,

‘Some metal = some metal element inflammable.

In this and many other instances my method of
representation is found to give a far more full and
D
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strict conclusion than the old syllogism; but
ellipsis or a substitution of indefinite particles
or adjectives easily enables us to pass from the
strict form to the vague results of the syllogism :
it would be in vain that we should attempt to
reach the more strict conclusion by the syllogism
alone. But I must beg of the reader not to judge
the validity of my forms by any single instance
only, but rather by the wide embracing powers of
the principle involved. Even common thought
must be condemned as loose and imperfect if it
should be found in certain cases to be inconsistent
with a generalization which holds true throughout
the exact sciences as well as the greater part of
the ordinary acts of reasoning.

32. Certain forms of so-called immediate inference,
chiefly brought into notice in recent times by Dr.
Thomson, are readily derived from our principle.

Immediate inference by added determinant con-
sists in joining a determining or qualifying adjective,
or some equivalent phrase, to each member of a
proposition, a new proposition being thus inferred.
Dr. Thomson’s own example is as follows—

A negro is a fellow-creature ;

whence we infer immediately,

1% Qutline of the Laws of Thought,” § 87.
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A negro in suffering isa Jellow-creature in suffering.

To explain accurately the mode in which this
inference seems to be made according to our prin-
ciple, let us take

A = negro,
B = fellow-creature,
C = suffering.

The premise may be represented as
A =AB

Now it is self-evident that AC is identical with
AQC, this being a fact which some may think to be
somewhat unnecessarily laid down in the first of the
primary laws of thought (see § 41).

In the symbolic expression of this fact,

AC = AC,

we can substitute for A in the second member its
equivalent AB, getting

AC = ABC.
This may be interpreted in ordinary words as,
A suffering negro is a suffering negro Jellow-creature,

which differs only from the conclusion as stated by
Dr. Thomson by containing the qualification »¢gro
in the second member,

D2
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33. Immediate inference by complex conception
closely resembles the preceding, and is of exceed-
ingly frequent occurrence in common thought and
language, although it has never had a properly
recognjsed place in logical doctrine until lately.!

Its nature is best learnt from such an example as
the following :—

Oxygen ts an element,
Therefore a pound weight of oxygen is a
pound weight of an element.

This is a very plain case of substitution; for if we
make

O = oxygen,

P = pound weight,

Q = element,

we may represent the premise as
0 =0Q.
Now it is self-evident that
PofO=PofO,

and substituting in the second member the descrip-
tion of O we have

Pof O = P of 0Q.

1 Thomson’s “ Outline,” § 88.
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- 34- In an exactly similar manner we may solve
a common form of reasoning which the authors of
the “ Port Royal Logic” described as the Compler
Syllogism, remarking how little attention logicians
had in their day given to many common forms of
reasoning.! I will employ their example, which is
as follows :— -

(1) The sun is ar insenstble thing,

(2) The Persians worship the sun,

(3) Tke Persians, therefore, worship an insensible

thing.
Making

A = sun,
B = insensible thing,
C = Persians,
D = worshippers,

we may mpmseﬁt the above by the symbols

(1) A=AB
(2) C =CDofA.

Hence, by substitution for A in (2) by means of (1),
(33 C=CDoyfAB.

35. I regard hypothetical propositions as only
differing from categorical propositions in the acci-

1 “Port Royal Logic,” translated by Mr. Spencer Baynes, p. 207.
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dental form of expression. It is well known to
readers of the ordinary handbooks of logic, that
hypothetical propositions can always be repre-
sented in the categorical form by altering the
phraseology; and the fact that the alteration re-
quired is often of the slightest possible character
seems to show that there is no essential difference.
Thus the proposition,

If iron contain phosphorus, it is brittle,

is hypothetical, but exactly equivalent to the cate-
gorical proposition,

Iron, containing phosphorus, is brittle ;

which is of the symbolic form,
AB=ABC.

But propositions such as,
If the barometer falls, a storm is coming,

cannot be reduced but by some such mode of
expression as the following :—

Te circumstances of a falling barometer are the
circumstances of a storm coming.

Nevertheless, sufficient freedom in the alteration
of expression being granted, they readily come
under our formulz.
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36. I have as yet introduced few examples of
negative propositions, because, though they may be
treated in their purely negative form, it is usually
more convenient to convert them into affirmative
propositions. This conversion is effected by the
use of negative terms, a practice not unknown to the
old logic, but not nearly so much employed as it
should have been. Thus the negative proposition,

A'is not B
or A » B,

is much more conveniently represented by the
affirmative proposition or equation,

A=A}

in which we denote by & the quality or fact of
differing from B. The term 4 is in fact the name of
- the whole class of things, or any of them, which
differ from B, so that it is a matter of indifference
‘whether we say that A differs from B and is ex-
cluded from the class B, or that it agrees with and
is included in the class 4. There are advantages,
however, in employing the affirmative form.!

11t may seem to the reader contradictory to condemn the negative
proposition as sterile and incapable of affording inferences, and

shortly afterwards to convert it into an affirmative proposition of
fertile or inferential power. But on trial it will be found that the



‘40 .. THE SUBSTITUTION OF SIMILARS,

37. The syllogism Celarent is now very readily
brought under our single mode of inference. Take
the example

(1) Al metals are elements,
(2) No element can be transmuted,
(3) No metal, therefore, can be transmuted.

To represent this symbolically, let

A = metal,
B = élement,
C = transmutable,
¢ = untransmutable.

Then the premises are
(1) A=AB
(2) B=Be

propositions thus obtained yield no conclusions inconsistent with my
theory. Thus the negative premises,
A is not B,
B is not C,
yield the affirmative propositions or equations,
A=A}
B = Be.
And when these premises are tested, whether on the logical slate,
abacus, or logical machine referred to in a later page, they are found
to give no conclusion concerning the relation of A and C. The
ilescription of A is given in the equation,
A= ANC | Abe,
from which it appears that A may indifferently occur with or
without C.
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Substituting in (1) by means of (2) we get
' (3) A=ABc;

or, metals = metals, elementary, untransmutable.

38. Before proceeding to other examples of the
syllogism, it will be well to point out that every
affirmative proposition or equation gives rise to a
corresponding equation between the negatives of
the terms of the original. The general proposition

~of the form

A =B,

treated by the fundamental principle of reasoning,
informs us that in whatever relation anything
stands to A, in the same relation it stands to B,
and similarly vice versd. Hence, whatever differs
from A differs from B, and whatever differs from
B differs from A. Now the term & denotes what
differs from B, and 2 denotes what differs from A ;
so ‘that from the single original proposition we
may draw the two propositions—

a=ab
b= ab. ,
But as these propositions have an identical second
member, we can make a substitution, getting
a=2a.
This form of inference, though little if at all
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noticed in the traditional logic, is of frequent
occurrence and of great importance. It may be
illustrated by such examples as

happy = contented,
hence wunkhappy = not-contented ;

or again,
triangle = three-sided rectilinear figure,

hence w/hat is not a triangle = what is not a three-
sided rectilinear figure.

~ The new proposition thus obtained may be called
the contrapositive of the one from which it was
derived, this being a name long applied to a similar
inference from the old form of proposition.

39. Though the details of this new view of logic
may not yet have been perfectly worked out, much
evidence of the truth of the system is to be found
in the simplicity, variety, and universality of the
forms of reasoning which can be evolved out of a
single law of thought,—the similar treatment of
stmilars.

The old system of the syllogism, indeed, was
nominally founded on a single, or rather double,
axiom or law, the dicta of Aristotle, but the mode
in which these dicta led to conclusions was so far
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from being evident, that the logical student could
not be trusted with their use. A cumbrous system
of six, eight, or more rules of the syllogism was
therefore made out, in order that the validity of an
argument might thereby be tested ; but, as even
then the task was no easy or self-evident one,
logicians formed a complete list of the limited
number of forms obeying these artificial rules, and
composed a curious set of mnemonic lines by which
they might be committed to memory. These lines,
the venerable Barbara celarent, &c., were no doubt
creditable to the ingenuity of men who lived in
the darkest ages of science, but they are alto-
gether an anachronism in the present age. What
should we . think now of a writer of mathematical
textbooks, who should select about a score of the
commonest forms of mathematical equations, and
invent a mnemonic by which both the forms of
the equations and the steps of their solution might
be carried in the memory? Instead of such an
absurdity, we now find, even in purely elementary
books, that the general principles and processes
are impressed upon the pupil's mind, and he is
taught by practice to apply these principles to
indefinitely numerous and varied examples. So
it should be in logic ; the logical student need only
acquire a thorough comprehension of the principle
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of substitution and the very primary laws of
thought, in order to be able to analyse any argu-
ment and develop any form of reasoning which
is possible, No subsidiary rules are needful,
and no mnemonics would be otherwise than a
hindrance.

40. I have yet a striking proof to offer of the truth
of the views I am putting forward ; for when once we
lay down the primary laws of thought, and employ
them by means of the principle of substitution, we
find that an unlimited system of forms of indirect
reasoning develops itself spontaneously. Of this
indirect system there is hardly a vestige in the old
logic, nor does any writer previous to Dr. Boole
appear to have conceived its existence, though it
must no doubt have been often unconsciously
employed in particular cases. This indirect or
negative method is closely analogous to the indirect
proof, or reductio ad absurdum, so frequently used
by Euclid and other mathematicians, and a similar
method is employed by the old logicians in the
treatment of the syllogisms called Baroko and
Bokardo, by the reductio ad impossibile. But
the incidental examples of the indirect logical
method which can be found in any book previous
to the “ Mathematical Analysis of Logic” of Dr.
Boole give no idea whatever of its all-commanding
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power ; for it is not only capable of proving all the
results obtained already by a direct method of
inference, but it gives an unlimited number of other
inferences which could not be arrived at in any
other than a negative or indirect manner. In a
previous little work! I have given a complete, but
somewhat tedious, demonstration of the nature and
results of this method, freed from the difficulties
and occasional efrors in which Dr. Boole left it
involved. 1 will now give a brief outline of its
principles.

41. The indirect method is founded upon the
law of the substitution of similars as applied with
the aid of the fundamental laws of thought. These
laws are not to be found in most textbooks of
logic, but yet they are necessarily the basis of all
reasoning, since they enounce the very nature of
similarity or identity. Their existence is assumed
or implied, therefore, in the complicated rules of
the syllogism, whereas my system is founded upon
an immediate application of the laws themselves.
The first of these laws, which I have already re-
ferred to in an earlier part of this tract (p. 35), is

1 « Pyure Logic,or the Logic of Quality apart from Quantity : with
Remarks on Boole’s System, and on the Relation of Logic and
Mathematics.” By W. Stanley Jevons, M.A. London: Edward

Stanford, 1864.
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the LAW OF IDENTITY, that whatever is, is, or
a thing is identical with itself; or, in symbols,

A=A

The second law, THE LAW OF NON-CONTRADIC-
TION, is that a tking cannot both be and not be, or that
nothing can combine contradictory attributes; or, in
symbols,

Aa=o,
—that is to say, what is both A and not A does
not exist, and cannot be conceived.

The third law, that of evcluded middle, or, as 1
prefer to call it, the LAW OF DUALITY, asserts the
self-evident truth that @ thing either exists or does
not exist, or that everything either possesses a given
attribute or does not possess it.

Symbolically the law of duality is shown by

A=AB | A}

in which the sign { indicates alternation, and is
equivalent to the true meaning of the disjunctive
conjunction 0. Hence the symbols may be inter-
preted as, A s either B or not B.

These laws may seem truisms, and they were
ridiculed as such by Locke; but, since they de-
scribe the very nature of identity in its three
aspects, they must be assumed as true, consciously
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or unconsciously, and if we can build a system of
inference upon them, their self-evidence is surely in
our favour.

42. The nature of the system will be best learnt
from examples, and I will first apply it to several
moods of the old syllogism. Camestres may thus
be proved and illustrated :— )

(1) A sun is self-luminous,
(2) A planet is not self-luminous,
(3) A planet, therefore, is not a sun.

Now it is apparent that a planet is either a sun or
it is not a sun, by the law of duality. But if it be
a sun, it is self-luminous by (1), whereas by (2) it is
not self-luminous; it would, if a sun, combine contra-
dictory attributes. By the law of non-contradiction
it could -not exist, therefore, as a sun, and it conse-
quently is not a sun.
To represent this reasoning in symbols take

A = sun.
B = planet.
C = self-luminous.

Then the premises are

(1) A=AC
(20 B=Bc¢
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By the law of duality we have
B =BA 4 Bag,
and substituting this value in the second side of
(2) we have ~
B =BcA 4 Bca.
But for A in the above we may substitute its
expression in (I), getting
. B=BcAC 4 Bca;
and striking out one of these alternatives which is .
contradictory we finally obtain
B = Bea.

The meaning of this formula is that e planet is a
planet not self-luminous, and not a sun, which only
differs from the Aristotelian conclusion in being
more full and precise.

43. The syllogism Camc:ne.r may be illustrated by
the following example :—

(1) Al monarchs are human beings,

(2) No kuman beings are infallible,

(3) No infallible beings, therefore, are monarchs.

This is proved by considering that every infal-
lible being is either a monarch or not a monarch;
but if a monarch, then by (1) he is a human being,
and by (2) is not infallible, which is impossible ;
therefore, no infallible being is a monarch.
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Or in symbols, taking

A = monarch,
B = kuman being,
C = infallible being,
the premises are
() A=AB
(2) B=Be.

Now by the law of duality
C=aC | AC.

Substituting for A its value as derived from
both the premises, we have

C=aC | ABC¢;
and, striking out the contradictory term,
C =aC.

44. By the indirect method we can obtain and
prove the truth of the contra-positive of the ordi-
nary proposition A is B, or

(1) A=AB.
What we require is the description of the term

not-B or 4; and by the law of duality this is, in
the first place, either A or not-A:

2) b=Ab | ab.
E
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Substituting for A in (2) its value as given in
(1) we obtain 4
b=ABb + ab.

But the term AB& breaks the law of non-contra-
diction (p. 46), so that we have left only

b=ab,
or whatever is not-B is also not-A.
Thus, if A = metal,

B = élement,
from the premise

All metals are elements

we conclude tzat all substances whick are not-ele-
ments are not metals; which is proved at once by
the consideration, symbolically expressed above,
that if they were metals they would be elements,
or at once elements and not-elements, which is
impossible.

45. It is the peculiar character of this method
of indirect inference that it is capable of solving and
explaining, in the most complete manner, argu-
ments of any degree of complexity. It furnishes,
in fact, a complete solution of the problem first
propounded and obscurely solved by Dr. Boole :—

Given any number of propositions involving any
number of distinct terms, required the description
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of any of those terms or any combination of those
terms as expressed in the other teyms, under condition
of the premises vemaining true.

This method always commences by developing
all the possible combinations of the terms involved
according to the law of duality. Thus, if there
* are three terms, represented by A, B, C, then the
possible combinations in which A can present itself
will not exceed four, as follows :—

(1) A=ABC + ABc + AéC | Abe

If we have any premises or statements Conceming
the nature of A, B, and C, that is, the combinations
in which they can present themselves, we proceed
to inquire how many of the above combinations
are consistent with the premises. Thus, if A is
never found with B, but B is always found with C,
the two first of the combinations become contra-
dictory, and we have '

A =AbC | Abe,
" or, A is never found with B, but may or may not
be found with C. oot
This conclusion may be proved symbolically

by expressing the premises thus:— '

A=A}

B =BC,

E 2
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and then substituting the values of A and B
wherever they occur on the second side of ().

46. As a simple example of the process, let us
take the following premises, and investigate the
consequences which flow from them.!

“From A follows B, and from C follows D;
but B and D are inconsistent with each other.”

The possible combinations in which A, B, C, and
D may present themselves are sixteen in number,
as follows :—

ABCD aBCD
ABCd , aBCd
ABc¢D aBcD
ABcd ' aBced
AsCD abCD
AbCd abCd
AbcD abcD
Abcd ' abcd

Each of these combinations is to be compared
with the premises in order to ascertain whether it
is possible under the condition of those premises.
This comparison will really consist in substituting
for each letter its description as given in the

1 See De Morgan’s “ Formal Logic,” p. 123.
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premises, which may thus be symbolically ex-
pressed :—

(1) A=AB,
) C=CD,
(3 B=Bd

The combination A 4C D is contradicted by (1)
in substituting for A its value; ABCd by (2),
aB¢D by (3), and so on. There will be found to
remain only four possible combinations :—

ABcd,
abCD,
abcD,
abcd.

Now, if we wish to ascertain the nature of the
term A, we learn at once that it can only exist
in the presence of B and the absence of both C
and D.

We ascertain also that D can only appear in the
absence of both A and B, but that C may or may
not be present with D. Where D is absent, C must
also be absent, and so on.

47. Objections might be raised against this pro-
cess of indirect inference, that it is a long and
tedious one; and so it is, when thus performed.
Tedium indeed is no argument against truth;
and if, as I confidently assert, this method gives
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us the means of solving an infinite number of
problems, and arriving at an infinite number of
conclusions, which are often demonstrable in no
simpler way, and in fact in no other way whatever,
no such objections would be of any weight. The
fact however is, that almost all the tediousness
and liability to mistake may be removed from the -
process by the use of mechanical aids, which are
of several kinds and degrees. While practising
myself in the use of the process, I was at once
led to the use of the logical slate, which consists
of a common writing slate, with several series
of the combinations of letters engraved upon it,
thus :—

AB ABC ABCD ABCDE ABCDEF
A ABc ABCd ABCDe ABCDES
aB AsC ABcD ABCJE ABCDeF
ab Abe ABcd ABCde ABCDef
aBC AsCD AB¢DE ABCJZEF
aBe .
abC
abc abcd abcecde abdbcdef

When fully written out, these series consist
respectively of 4,8, 16, 32, and 64 combinations,
and that series is chosen for any problem which

®just affords enough distinct terms. Each com-
bination is then examined in connexion with each
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of the premises, and the contradictory ones are
struck through with the pencil

48. It soon became apparent, however, that if
these combinations, instead of being written in
fixed order on a slate, were printed upon light
moveable slips of wood, it would become easy by
suitable mechanical arrangements to pick out the
‘combinations in convenient classes, so as im-
mensely to abbreviate the labour of comparison
with the premises. This idea was carried out in
the logical abacus, which 1 constructed - several
years ago, and have found useful and successful
in the lecture-room for. exhibiting the complete .
solution of logical arguments.

49. This logical abacus has been exhibited before
the members of the Manchester Literary and
Philosophical Society, and the following descrip-
tion of it is extracted from the Proceedings of
the Society for 3d April, 1866, p. 161.

“ The abacus consists of—

“1. An inclined black board, furnished with four
ledges, 3 ft. long, placed 9 in. apart.

“2, Series of flat slips of wood, the smallest set
four in number, and other sets, 8, 16, and 32 in
number, marked with combinations of letters, as
follows :— .
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FIRST SET.
A A
B I

SECOND SET,

“The third and fourth sets exhibit the corre-
sponding combinations of -the letters A, B, C,D,
a,bc,dand A,B,C,D,E, @, b,¢,4d,c

“The slips are furnished with little pins, so that,
when placed upon the ledges of the board, those
marked by any given letter may be readily picked
out by means of a straight-edged ruler, and re-
moved to another ledge. v

50. “The use of the abacus will be best shown

by an example. Take the syllogism in Bar-
bara :—

a'

B

A
B
c

a a
) 5.
(o] ¢

|

a
B
c

Man ts mortal,
Socrates is man,
Therefore Socrates is mortal.
“Let
A = Socrates,
B = man,
C = mortal.
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“The corresponding small italic letters then in-
dicate the negatives,

a = not-Socrales,
b = not-man,
¢ = not-mortal,

and the premises may be stated as
A is B,
Bis C.

“Now take the second set of slips containing all
_the possible combinations of A, B, C, 4, 4, ¢, and
ascertain which of the combinations are possible
under the conditions of the premises. _

“ Select all the slips marked A; and as all these
ought to be B’s, select again those which are not-
B or 4, and reject them. Unite the remainder, and,
selecting the B’s, reject those which are not-C
or ¢. There will now remain only four slips or

combinations:
a a
b b
C ¢

“If we require the description of Socrates, or A,
we take the only combination containing A, and ob-
serve that it is joined with C: hence the Aristotelian
conclusion, Socrates is mortal. We may also get any
other possible conclusion. For instance, the class

A a
B B
C C
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of things not-man or & is seen from the two last
combinations to be always @ or not-Socrates, but
either mortal or not-mortal as the case may be.

51. “Precisely the same obvious system of ana-
lysis is applicable to arguments however compli-
cated. As an example, take the premises treated
in Boole’s ¢ Laws of Thought,’ p. 125.

“ (1) Similar figures consist of all whose corre-
sponding angles are equal, and whose corresponding
sides are proportional.

“$(2.) Triangles whose corresponding angles are
equal have their corvesponding sides proportional,
and vice versd.)

“Let

A = similar,

B= trz'angle,. A

C = having corresponding angles equal,

D = kaving corresponding sides proportional.

“The premises may then be expressed in Quali-
tative Logic, as follows :—

A =CD,
BC = BD.

“Take the set of 16 slips: out of the A’s reject
those which are not CD; out of the CD’s reject
those which are not A; out of the BC’s reject
those which are not BD; and out of the BD’s

[ AN
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reject those which are not BC. There will remain
only six slips, as follows :—

A A a a a a
B b B b b b
C C ¢ C ¢ I3
D D d d D d

“From these we may at once read off all the
conclusions laboriously deduced by Boole in his
obscure processes. We at once see, for instance,
that the class a, or ‘dissimilar figures, consist of
all triangles (B) whkich have not their corresponding
angles equal (c) and sides proportional (d), and of
all figures not being triangles (6) whick have either
their angles equal (C) and sides not proportional (d), or
theiy corvesponding sides proportional (D) and angles
not equal, or neither their covrvesponding angles equal
nor corresponding sides proportional. (Boole, p. 126.)

52. “The selections as made upon the abacus
are of course subject to mistake, but only one
easy step is required to a logical machine, in which
the selections shall be made mechanically and
faultlessly by the mere reading down of the pre-
mises upon a set of keys, or handles, representing
the several positive and negative terms, the copula,
conjunctions, and stops of a proposition.”

53. In the last paragraph I alluded to a further
mechanical contrivance, in which the combination-



60 THE SUBSTITUTION OF SIMILARS,

slips of the abacus should not require to be moved
by hand, but could be placed in proper order by
the successive pressure of a series of keys or
handles. I have since made a successful working
model of this contrivance, which may be considered
a machine capable of reasoning, or of replacing
almost entirely the action of the mind in drawing
inferences. When I have an opportunity of describ-
ing the details of its construction, I think it will be
found to afford a physical proof, apparent to the
eyes, of the extreme incompleteness of the Aris-
totelian logic. Not only are the syllogisms and
other old forms of argument capable of being
worked upon the machine, but an indefinite number
of other forms of reasoning can be represented by
the simple regular action of levers and spindles.

54. The most unfortunate feature of the long
history of our present traditional logic has been the
divorce existing between the logic of the schools
and the logic of common life. There has been no
apparent connexion whatever between the formal
strictness of the syllogistic art and the more loose
but useful suggestions of analogy from particulars
to particulars. It is owing to this separation, as I
apprehend, that a succession of English writers
from Locke down to Mr. J. S. Mill have been led
to underestimate the value of the syllogism. In
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Mr. Mill’s system of logic the syllogism occupies a
very anomalous position—that of an extraneous
form of proof which may be employed when we
wish to ensure correctness of inference, but which
is useless for the discovery of truth. I believe that
the new view of the syllogism which I am now pro-
posing will remedy this lamentable disconnexion of
the parts of what should be one most harmonious
and consistent whole. There is no subject in which
we might expect more perfect unity and system to
exist, and more wide-ruling generalizations to be
discoverable, than in the science of the laws of
thought ; and I conceive that a prime object of any
logical reform should be to reconcile the strict doc-
trine with the looser forms of ordinary thought.
This reconciliation will really be effected, I believe,
by adopting as the fundamental principle the modi-
fied axiom of Aristotle which I have called the
substitution of similars. 1 hope at some future
time to explain fully the results which seem to
follow from the principle and the harmony which
it creates between the several branches of logical
method, and I will only attempt in this tract a few
slight illustrations.

55. The most frequent mode of inference in com-
mon life is that known as reasoning from analogy
or resemblance, by which we argue from any thing
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or event we have known to a like thing or event
encountered on another occasion. This seems to
be Mr. Mill’s view of the ordinary process of reason-
ing, for in discussing the functions and value of the
syllogism he says:!—“ From instances which we
have observed, we feel warranted in concluding
that what we found true in those instances holds in
all similar ones, past, present, and future, however
numerous they may be.” And again he explains
more fully:2—¢ I believe that, in point of fact, when
drawing inferences from our personal experience,
and not from maxims handed down to us by books
or tradition, we much oftener conclude from parti-
culars to particulars directly, than through the inter-
mediate agency of any general proposition. We
are constantly reasonin;g from ourselves to other
people, or from one person to another, without
giving ourselves the trouble to erect our observa-
tions into general maxims of human or external
nature. When we conclude that some person will,
on some given occasion, feel or act so and so, we
sometimes judge from an enlarged consideration of
the manner in which human beings in general, or
persons of some particular character, are accus-
tomed to feel and .act; but much oftener from

1 “ System of Logic,” vol. i. p. 210, fifth edition.
2 Ibid. p. 212,
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merely recollecting the feelings and conduct of the
same person in some previous instance, or from
considering how we should feel or act ourselves.
It is not only the village matron who, when called
to a consultation upon the case of a neighbour’s
child, pronounces on the evil and its remedy simply
on the recollection and authority of what she
accounts the similar case of her Lucy.”

56. Mr. Mill expresses as clearly as it is well
possible that we argue in common life, as he thinks,
not by the syllogism, but directly from instance
to instance by the similarity observed between the
instances. But this argument from similars to
similars is the identical process which I have called
the substitution of similars, and which I have
shown to be capable of explaining the syllogism
itself, and much more. In fact we find Mr. Mill
enunciating this principle himself in another chapter,
where he is treating of argument from analogy or
resemblance. After noticing the stricter meaning
of analogy as a resemblance of relations, he con-
tinues : '— .

“It is on the whole more usual, however, to
extend the name of analogical evidence to argu-
ments from any sort of resemblance, provided they
do not amount to a complete induction: without

1 “System of Logic,” vol. ii. p. 86.
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peculiarly distinguishing resemblance of relations.’
Analogical reasoning, in this sense, may be reduced
to the following formula;—Two things resemble
each other in one or more respects; a certain pro-
position is true of the one; therefore it is true of
the other. But we have nothing here by which to
discriminate analogy from induction, since this type
will serve for all reasoning from experience. In
the most rigid induction, equally with the faintest
analogy, we conclude, because A resembles B in
one or more properties, that it does so in a certain
. other property.”

57. If this be, as Mr. Mill so clearly states, the
type of all reasoning from experience, it follows
that the principle of inductive reasoning is actually
identical with that which I have shown to be suffi-
cient to explain the forms of deductive reasoning.
The only difference I apprehend is, that in deductive
reasoning we know or assume a similarity or identity
to be certainly known, and the conclusion from it is
therefore equally certain; but in inductive argu-
ments from one instance to another we never can
be sure that the similarity of the instance is so deep
and perfect as to warrant our substitution of one
for the other. Hence the conclusion is never cer-
tain, and possesses only a degree of probability,
greater or less according to the circumstances of
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the case; and the theory of probabilities is our
only resource for ascertaining this degree of proba-
bility, if ascertainable at all.

58. It is instructive to contrast mathematical
induction with the induction as employed in the
experimental sciences. The process by which we
arrive at a general proof of a problem in Euclid’s
“Elements of Geometry” is really a process of
generalization presenting a striking illustration of
our principle. To prove that the square on the
hypothenuse of a right-angled triangle is equal to
the sum of the squares on the sides containing
the right angle, Euclid takes only a single example
of such a triangle, and proves this to be true. He
then trusts to the reader perceiving of his own
accord that all other right-angled triangles re-
semble the one accidentally adopted in the points
material to the proof, so that any one right-angled
triangle may be indifferently substituted for any
other. Here the process from one case to another
is certain, because we £7zow that one case exactly
resembles another. In physical science it is not
so, and the distinction has been. expressed, as it
seems to me, with admirable insight by Professor
Bowen in his well-known “ Treatise on Logic, or
the Laws of Pure Thought.”! He says of mathe-

1 Cambridge, United States, 1866, p. 354.
F
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matical figures:—“The same measure of certainty
which the student of nature obtains by intuition
respecting a single real object, the mathematician
acquires respecting a whole class of imaginary
objects, because the latter has the assurance, which
the former can never attain, that the single object
which he is contemplating in thought is a perfect
representative of its whole class : he has this assur-
ance, because the whole class exists only in thought,
and are therefore all actually before him, or pre-
sent to consciousness. For example: this bit of
iron, I find by direct observation, melts at a cer-
tain temperature; but it may well happen that
another piece of iron, quite similar to it in external
appearance, may be fusible only at a much higher
temperature, owing to the unsuspected presence
with it of a little more or a little less carbon in
composition. But if the angles at the base of this
triangle are equal to each other, I know that a
corresponding equality must exist in the case of
every other figure which conforms to the definition
of an isosceles triangle; for that definition excludes
every disturbing element. The conclusion in this
latter case, then, is universal, while in the former -
it can be only singular or particular.”

This passage perfectly supports my view that
all reasoning consists in taking one.thing as a
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representative, that is to say, as a swubstitute, for
another, and the only difficulty is to estimate
rightly the degree of certainty, or of mere proba-
bility, with which we make the substitution, The
forms and methods of induction and the calculus
of probabilities are necessary to guide us rightly in
this ; but to show that the principle of substitution
is really present and active throughout inductive
logic is more than I can undertake to show in this
tract, although I believe it to be so.

- 59. Though I have pointed out how consistent
are many of Mr. Mill's expressions with the view
of logic here put forward, and how clearly in one
place he describes the principle of substitution
itself, I cannot but feel that his system is full of
anomalies and breaches of consistency. These
arise, I believe, from the profound error into which
he has fallen, of undervaluing the logical discovery
of the quantification of the predicate. Of Sir W\
Hamilton’s views he says : 1—“If I do not consider
the doctrine of the quantification of the predicate
a valuable accession to the art of logic, it is only
because I consider the ordinary rules of the syllo-
gism to be an adequate test, and perfectly suf-
ficient to exclude all inferences which do not
follow from the premises. Considered, however,

1 “ System of Logic,” fifth ed. vol. i. p. 196 note. ,
F2
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as a contribution to the science of logic, that is,
to the analysis of the mental processes concerned
in reasoning, the new doctrine appears to me, I
confess, not merely superfluous, but erroneous;
since the form in which it clothes the propositions
does not, like the ordinary form, express what is
in the mind of the speaker when he enunciates the
proposition. I cannot think Sir William Hamilton
right in maintaining that the quantity of the pre-
dicate is ‘always understood in thought. It is
implied, but is not present in the mind of the
person who asserts the proposition.” Again, he
says of Mr. De Morgan’s ingenious logical dis-
coveries, to which every logical writer is so
deeply indebted :—* Since it is undeniable that in-
ferences, in the cases examined by Mr. De Morgan,
can legitimately be drawn, and that the ordinary
theory takes no account of them, I will not say
that it was not worth while to show in detail how
these also could be reduced to formule as rigorous
as those of Aristetlee. What Mr. De Morgan has
done was worth doing once (perhaps more than
once), as a schoo_l exercise ; but I question if its
results are worth studying and mastering for any
practical purpose.” In these and many other
places Mr. Mill shows a lamentable want of power
of appreciating the principles involved in the
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quantification of the predicate. As regards the
most original discoveries of Dr. Boole, there is
not, so far as I have been able to discover, a single
word in Mr. Mill’s edition of his “ Logic 5 published
in 1862, to indicate that he was conscious of the
publication of Mr. Boole’s “Mathematical Analysis”
in 1849, and of his great work, “The Laws of
Thought,” in 1854. Although accounted a dis-
ciple and potent supporter of the doctrines of
Jeremy Bentham, he appears unaware that the
doctrine of the quantification of the predicate is
traceable to his great master, or at all events to
the work of a nephew founded upon the manu-
scripts of Bentham.

60. I ought not to. omit to notice that Dr.
Thomson substantially adopts the principle of sub-
stitution in treating of what he calls the sy/logism
of analogy. He states the canon in the following
manner :»—* The same attributes may be assigned
to distinct but similar things, provided they can be
shown to accompany the points of resemblance in
the things and not the points of difference.” This
means that one thing may be substituted for
another like to it, provided that their likeness really
extends to the point in question, which can often
only be ascertained with more or less probability

1 ¢ Laws of Thought,” fifth ed. p. 251.
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by inductive inquiry. He adds, that the expression
of the agreement must consist of a qualified judg-
ment of identity, or a proposition of the form U, by
which symbol he indicates a proposition denoted in
this tract by the expression A=B. This exactly
agrees with my view of the matter.

61. The principle of substitution of similars seems
to throw a clear light upon the infinite importance
of classification. For classification consists in
arranging things, either in the mind or in cabinets
of specimens, according to their resemblances, and
the best classification is that which exhibits the
most numerous and extensive resemblances. The
purpose and effect of such arrangement evidently is,
that we may apply to all members of a class whatever
v we know of any member, so far as it is a member.

All the members of a class are mutual substitutes
for each other as regards their common charac-
teristics, and a natural classification is that which
gives the greatest probability that characters as yet
unexamined will exhibit agreements corresponding
to those which are examined. Classification is
thus the infinitely useful mode of multiplying
knowledge, by rendering knowledge of particulars
as general as possible, or of indicating the greatest
possible number of substitutions which may give
rise to acts of inference.
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62. I need hardly point out that not only in our
reasonings, but in our acts in common life, we
observe the principle of similarity. Any new kind
of action or work is performed with doubt and
difficulty, because we have no knowledge derived
from a similar case to guide us. But no sooner has
the work been performed once or twice with suc-
cess than much of the difficulty vanishes, because
we have acquired all the knowledge which will
guide us in similar cases. Mankind, too, have an
instinctive respect for precedents, feeling that, how-
ever we act in one particular case, we ought to act
similarly in all similar cases, until strong reason or
necessity obliges us to make a new precedent.
The whole practice of law in English courts, if not
in all others, consists in deciding all new causes
according to the rule established in the most nearly
similar former causes, provided any can be found
sufficiently similar. No ruler, too, but an absolute
tyrant can perform any public act but under the
responsibility of being called upon to perform a
similar act, or make a similar concession, in similar
circumstances.

63. At the present day, for instance, the Govern-
ment is called upon to take charge of the telegraphs
and railways, because great benefit has resulted
from their management of the post-office. It is
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implied in this demand that the telegraphs and
railways resemble or are even identical with the
post-office, in those points which render Govern-
ment control beneficial, and the public mind
inevitably leaps from one thing to anything which
appears similar. The whole question turns, of
course, upon the degree and particular nature of
the similarity. Granting that there is sufficient
analogy between the telegraph and the post-office
to render the Government purchase of the former
desirable, we must not favour so gigantic an enter-
prise as the purchase of the railways until it is
clearly made out that their successful management
depends upon principles of economy exactly similar
to the case of the post-office.

~ 64. The great immediate question of the day is
the Disestablishment of the Irish Church. The
opponents of the measure argue against it by the
indirect argument, that if the Irish Church ought
to be disestablished, so ought the English Church;
but as this ought noz, neither ought the Irish
Church. They are answered by pointing out that
the Irish and English Churches are not similarly
situated ; the one possesses the sympathy of the
great body of the people, and the other does not.
This is an all-important point, which prevents our
applying to one what we apply to the other. But

4
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on either side it is unconsciously, if not expressly,
allowed that similars must be similarly treated.
Almost the whole of our difficulties in the govern-
ment of Ireland arise from the different national
characters of the Irish and English, which renders
laws and institutions suited to the one inapplicable
to the other. Yet such is the tendency of indiscri-
minating public opinion to run in the groove of simi-
larity, that it requires a bold legislator to repeal laws
for Ireland which it is not intended or desired to
repeal for England. .

65. Before closing, I should notice that at some
period in the obscurity of the Middle Ages an at-
tempt seems to have been made to assimilate in
some degree the logical and mathematical sciences,
by inventing a logical canon analogous to the first
axiom of Euclid. Between the dictum de omni et
nullo of Aristotle, which had so long been esteemed
the primary and perfect rule of reason, and the
axiom concerning equal quantities, there was no
apparent similarity. Logicians accordingly adopted
a syllogistic canon which seems closely analogous
to the axiom in question, and which was thus stated
in the textbook of Aldrich :—

Que conveniunt in uno aliquo eodemque tertio,
ea conveniunt inler se.
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This was supplemented by a corresponding canon
concerning terms which disagree :—

Quorum unum convenit, alterum differt uni et
eidem tertio, ea differunt inter se.

The excessive subtlety of logical writers of past
centuries even led them to invent six separate
canons to express the principle which seems to be
sufficiently embodied in our one rule. Whately
considers two of these canons to be a sufficient rule
of reason, which he thus translates :—

If two terms agree with one and the same third,
they agree with each other,; and

If one term agrees, and another disagrees, with one
and the same third, these two disagree with eack
other.

“No categorical syllogism can be faulty which
does not violate these canons: none correct which
does.”?

66. Though Wallis spoke of these canons as an
innovation in his day, Mr. Mansel has traced them
back to the time of Rodolphus Agricola.? They
were well known to Lord Bacon, for he appears to

1 Whately, “ Elements of Logic,” Book ii. chap. iii. sec. 2.
2 Born 1442; his logical work, “De Inventione Dialectice,”
was printed at Louvain in 1516.
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have been greatly struck with the apparent analogy
between these canons and the axioms of mathema-
ticians, and he introduces it as an instance of con-
formity or analogy in his “Novum Organum™ in
the following passage :—

Postulatum mathematicum, ut que cidem tertio
@qualia sunt, etiam inter se sint equalia, conforme
est cum fabrica syllogismi in logica: qui unit ea que
conveniunt in medio.

67. It is a truly curious fact in the history of
Logic, that these canons should so long have been
adopted, and yet that the only form of proposition
to which they correctly apply should have been
almost wholly ignored until the present century.

It is only when applied to propositions of the
form A = B that these canons prevent us from
falling into error, but when used with the proposi-
tions of the old Aristotelian system they allow the
free commission of fallacies of undistributed middle.
It has been well pointed out by Mr. Mansel,? that
“these canons are an attempt to reduce all the
three figures of syllogism directly to a single prin-
ciple; the dictum de omni et nullo of Aristotle, which
was universally adopted by the scholastic logicians,

1 Book ii. Aphorism 27.
3 Artis Logicze Rudimenta, p. 65.
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being directly applicable to the first figure only.
This reduction, so long as the predicate of proposi-
tions has no expressed quantity, is illegitimate ;
the terms not being equal, but contained one within
another, as is denoted by the names major and
minor. Hence, as applied to the first figure, the
word conveniunt has to express, at one and the
same time, the relation of a.greater to a less, and
of a less to a greater,—of a predicate to a subject,
and of a subject to a predicate.”
Thus in the syllogism of the mood Barbara,

Metals are elements,
Iron is a metal,
Iron, therefore, ts an element,

the terms elements and Zron are both said to agree
with metals, the third common term, although e/e-
ments is a wider term, and #7072 a much narrower
one, than metals. Nothing can be more unscientific
and fallacious than such an application of the same
word in two distinct meanings. And if we avoid
this fallacy by taking the meaning of the word
agreement in the same manner in each premise, we
fall into the fallacy of undistributed middle. Thus

Metals are elements,
Ozxygen is an element,
Oxygen, therefore, is a metal,
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would conform precisely to the canon, because
oxygen agrees with element exactly in the same
sense in which metals agree with elements, and yet
the result is an untrue and fallacious conclusion.
Doubtless this absurdity may be explained away
by pointing out that metals and oxygen do not
really agree with the same part of the class elements,
so that there is no really common third term; but
the so-called supreme canon of syllogism is unable
to indicate when this is the case and when it is not.
Other rules have to be assumed in order to over-
rule the supreme rule, and these involve the prin-
ciple of quantification, because they depend upon
the inquiry as to what parts of the middle term are
identical respectively with the major and minor
terms. Yet for centuries logicians failed to acknow-
ledge that identity is at the bottom of the question.

68. To sum up, we may say that the logicians
attempted to reconcile logical with mathematical
forms of reasoning, by assuming a canon which.
is true when applied to quantified propositions;
but, as they applied the canon to unquantified pro-
positions, they failed in producing anything but
a fallacious appearance of conformity. In the
present century logicians have abundantly recog-
nised the importance of quantifying the propo-
sition ; but they have either adhered to the old



78 THE SUBSTITUTION OF SIMILARS,

form of canon, or they have omitted altogether to
inquire into the axioms which must be adopted as
the groundwork of the reasoning process. I have
long felt persuaded of the truth enounced by that
most clear thinker, Condillac—that ‘équations,
propositions, jugemens, sont au fond la méme
chose, et que, par conséquent, on raisonne de la,
méme maniére dans toutes les sciences ;! and it
has been my endeavour at once to transform the
proposition into the equation, and to employ it
with an axiom of adequate simplicity and gene-
rality, not spoiling good new material with old
tools. '

69. I write this tract under the discouraging
feeling that the public is little inclined to favour or
to inquire into the value of anything of an abstract
nature, There are numberless scientific journals
and many learned societies, and they readily wel-
come the minutest details concerning -a rare
mineral, or an undescribed species, the newest
scientific toy, or the latest observations concerning
a change in the weather, All these things are in
public favour because they come under the head
of physical science, Mathematicians, again, are in
favour because they help the physical philosophers:
accordingly the most incomprehensible specula-

1 La Logique ; (Euvres de Condillac, vol. xxii. p. 173.



THE TRUE PRINCIPLE OF REASONING. 79

tions concerning a quintic, or a resolvent, or a new
theory of groups, are readily (and deservedly)
printed, although not a score of men in England
can understand them. But Logic is under the a7 of
metaphysics. It is falsely supposed to lead to no
useful works—to be mere speculation ; and, daccord-
ingly, there is no journal, and no society whatever,
devoted to its study. Hardly can a paper on a
logical subject be edged into the Proceedings of
any learned society except under false pretences.
This state of things is doubtless due to an excessive
reaction against the former pre-eminence of logical
studies. Bacon, in protesting against the absurdities
of the scholastic logicians, and the deference paid
to an ancient author, placed himself at the head
of this reaction. Were he living now, he would
probably see that the slow pendulum of public
opinion has swung to the opposite extreme, and
would employ his great intellect in showing how
absurd it is to cultivate the branches of the tree of
knowledge, and neglect the root—which root is
undoubtedly to be found in a true comprehension
of logical method.
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APPENDIX.

DESCRIPTION OF THE LOGICAL ABACUS.

ALTHOUGH a brief account of the abacus is given in the
text (p. 55), it seems desirable to add a more minute
description, which, in connexion with the drawings placed
in front of the title-page, will enable copies of the abacus
to be made with ease. The contrivance is of so simple a
character, that an instrument-maker, or even an ordinary
cabinet-maker, would probably be able to construct it
from the figires and description.

The abacus consists, in the first- place, of an ordinary
black board of deal wood, such as is used in schools or
lecture-rooms. This board should be about 3} feet
square, and must have four ledges (1, 1) of wood, about
1 inch deep and 34 inch thick, fixed across it at equal and
parallel distances, a space of about 15 inches being left at
the upper part of the board. The ledges may be made
to extend quite across the width of the board, and they
should be painted, like the board, of a dull black colour.
When in use, the board is supported on a suitable stand in
a slightly inclined position, as shown by the side view (6)

G
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in the figure, so that the slips of wood placed upon the
ledges, as at (6, 7) will stand securely.

It is convenient to have altogether four sets of lettered
slips, namely :—

4 of the size shown at (8) . 3} inches long.
8 » » (o) .. 4

16 . " (12) 54 »

32 ”» » (14) and (16)-—6% I

At (9, 11, 13, 15, and 17) are shown side views of the same
slips.  They are made of the best baywood, 3 inch thick,
1 inch broad, and of the lengths stated above, so as to
give a surface of one square inch for each letter. Each
wooden slip is marked with a different combination of
letters, printed upon white paper and pasted on the face
of the slip.! The nature of the combinations will be
- readily gathered from pp. 52, 54, and 56, and a set of
sixteen of the slips is shown in the figure at (7), resting
upon one of the ledges in the usual manner.

In the face of each wooden slip are fixed pins of thin
brass or steel wire, projecting from the wood about } inch
in an inclined direction. Every slip has a pin near to its
upper end, as at (18), but the positions of the other pins
are varied according to the combination of letters repre-
sented on the slip. Each large capital or positive letter
is furnished with a pin in the upper part of the space
allotted to it, as at (19, 20, 21, &c.), while each small
or negative letter has a pin in the lower part of its
space, as at (22, 23, 24, &c.). At the lower end of each

1 T shall be happy to send a set of the printed letters to any
person who may desire to have an abacus constructed.



APPENDIX. 83

slip and at the front is fixed, as at (9, 11, 13, 15, 17), a
thick square piece of sheet lead, weighing from % oz. to
1'0z., 50 adjusted that each slip will hang in stable equi-
librium and in an upright position when lifted by any of
the pins. The lead may be covered at the front side
with white paper.

The only other requisite is a flat straight-edge or ruler.
of hard wood about 16 inches long, 13 inch wide, and
} inch thick. It is shown in the figure at (z), and an
enlarged section at (3), where the sharp edge will be seen
to be strengthened with a slip of brass plate (4). It will
be desirable to have a box made to hold -all the slips in
proper order, arranged in trays, so that any set may readily
be taken out by the aid of the straight-edge, mserted
under the row of top pins.

In using the abacus, one or other of the series of slips
is taken out, according as the logical problem to be
solved contains more or less terms. If there be only two
terms, the set of four is used ; if three, the set of eight;
if four, the set of sixteen ; and if five, the set of thirty-two
slips. Thus the syllogism Bardara would require the set
of eight slips (see p. 56, &c.). These must ‘be set side
by side upon the topmost ledge, as at (6) : the order in
which they are placed is not of any essential importance,
but it is generally convenient for the sake of clearness
that every positive combination should be placed on the
left of the corresponding negative, and that the order
shown at (7), and at pp. 52, 54, and 56, should be as
much as possible maintained. When a series of the slips
is resting on one of the ledges, it is evident that we may
separate out those marked with A or any capital letter,
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by inserting the straight edge horizontally beneath the
proper row of pins, and then raising the slips and remov-
ing them to another ledge. The corresponding negative
slips will be left where they were, owing to the absence of
pins at the point where the straight-edge is placed. We
have always the option, too, of removing either the A’s or
the a’s, the B's or the #’s, and so on. Successive move-
ments will enable us to select any class or group out of
the series: thus, if we took the series of sixteen, and
removed first the a’s and then the #’s, we should have
left the class of A B’s, four in number. Dr. Boole based
his logical notation upon the successive selection of
classes, and it is this operation of thought which is repre-
sented in a concrete manner upon the abacus.

The examples given in the text (pp. 56—59) will partly
serve to illustrate the use .of the abacus, but I will
minutely describe one more instance. Let the premises
of a problem be—

(a) A is either B or C; but
(B) BisD; and
(y» CisD.

Let it be required to answer, any question concerning
the character of the things A, B, C, D, under the above
conditions.

(1) Take the set of sixteen slips and place them on the
topmost or first ledge of the board.

(2) Remove the A’s to the second ledge.

(3) Out of the A’s, remove the B’s back to the first
ledge.
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(4) Out of what remain, remove the C’s back to the
first ledge.

(5) What still remain are combinations contradicted
by the first premise (a), and they are to be re-
moved to the lowest ledge, and left there.

(6) The others having been joined together again on
the first ledge, remove the B’s to the second

. ledge.

(7) Out of the B’s, remove the D’s to the first ledge
again, and

(8) Reject to the lowest ledge the B’s which are not-
D’s, as contradictory of (B).

(9) Similarly, in treating (y), remove the C’s to the
second ledge, return those which are D’s, and
reject the C’s which are not-D’s to the lowest
ledge.

The combinations which have escaped rejection are
all which are possible under the conditions (a) (8) and
(y), and they will be found to be the following :—

A A a
B 14 I
¢ C C
D D D

gaows
O~ &8

A
B
C
D

[o XX NEN
/e N

To obtain the description of any class, we have now
only to pick out that class by the straight-edge, and
observe their nature. Thus, when the A’s are picked
out, we find that they always bring D with them ; that
is to say, all the A’s are D’s; this being the principal
result of the problem. But we may also select any other
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class for examination. Thus the 4’s are represented
by only one combination, which shows that what is
not-D is neither C, B, nor A.

Even when the common conclusion of an argument is
self-evident, it will be found instructive to work it upon
the abacus, because the whole character of the argument
and the conditions of the subject are then exhibited to
the eye in the clearest manner ; and while the abacus
gives all conclusions which can be obtained in any other
way, it often gives negative conclusions which cannot be
detected or proved but by the indirect method (see p. 44).
It also solves with certainty problems of such a degree
of complexity that the mind could not comprehend them
without some mechanical aid. In my previous little
work on Pure Logic (see above, § 40, p. 45) I have
given a number of examples, the working of which may
be tested on the abacus, and other examples are to be
found in Dr. Boole’s “Laws of Thought.”

THE END.
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Aschylus.—&SCHYLI EUMENIDES. The Greek Text, with
English Notes and English Verse, Translation, and an Introduction.
By BERNARD DRAKRE, M.A,, late Fellow of King’s College,
Cambridge. 8vo. 3s. 6d.

The Greck text adopted in this Edition is based upon that of Wellauer.
But advantage has been token of the suggestions of Hermann, Paley,
Linwood, and other commentators. In the Tyanslation, the simple
character of the AEschylean dialogues has generally enabled the author
to render them without any material deviation from the construction and
idioms of the original Greck.

¢ The Notes are judicious, and, a vare merit in English Notes, not too
numerous or too long. A most useful feature in the work is the Analysis
of Miiller's celebrated dissertations.” —BRITISH QUARTERLY REVIEW.

Aristotle. — AN INTRODUCTION TO ARISTOTLE'S
RHETORIC. With Analysis, Notes, and Appendices. By E.
M. Core, Senior Fellow and Tutor of Trinity College, Cam-
bridge. 8vo. 13s.
The author has aimed to illustrate the geneval bearings and velations
of the Art of Rhetoric in itself, as well as the special mode of treating it
. A
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adopted by Aristotle in his peculiar system. The evidence upon obscure
or doublful questions connected with the subject is examined; and
the relations which Rhetoric bears, in Aristotle's view, to the kindred art
of Logic are considered. A connected Analysis of the treatise is given,
sometsmes in the form of garaphrase; and a few important matters are
separately discussed in Appendices. There is added, as a general Appendix,
by way of specimen of the antagonistic system of Isocrates and others, a
complete analysis of the treatise called ‘Pnropixr) wpds *ANéfavdpov, witk a
discussion of its authorskip and of the probable results of its teaching.

ARISTOTLE ON FALLACIES; OR, THE SOPHISTICI
ELENCHI. With a Translation and Notes by EDWARD POSTE,
M.A., Fellow of Oriel College, Oxford. 8vo. 8s. 6d.

Bestdes the doctrine of Fallacies, Aristotle offers, either in this treatise
or in other passages of his works quoted in the c lary, various
Glances over the world of science and opinion, various suggestions ov
problems which are still agitated, and a vivid picture of the ancient system
of dialectics. ‘It is mol only scholarlike and careful, it is also
perspicuous.”—GUARDIAN. ‘1t §s indeed a work of great skill.”’—
SATURDAY REVIEW,

Blackie.—GREEK AND ENGLISH DIALOGUES FOR USE
IN SCHOOLS AND COLLEGES. By JoHN STUART BLACKIE,
Professor of Greek in the University of Edinburgh. Fcap. 8vo.
2s. 6d.

 Why should the old practice of conversing in Latin and Greek be

altogether discarded ? ”—PROFESSOR JOWETT.

Professor Blackie kas been in the Rabit, as part of the regular
training of his class in Edinburgh University, of accustoming the students
to converse in Greck. This method ke has found to be eminently
successful as a means of furnishing the students with a copiousvocabulary,
training them to useit promptly, confidently, and with correct articulation,
and instilling into them an accurate and intelligent knowledge of Greck
Grammar, whick ke kopes may aid other teachers in realizing the same
ends. The present little volume furnishes a series of twenty-five gradu-
ated dialogues in parallel columns of Greek and English on a great variety
of interesting subjects.  The author has kad the advantage of submitting
Lis work to the judgment of several scholars of repute, both English and
Scotch. The GLOBE says: “Professor Blackie's system is semsible ; his
book is likely to be useful to teachers of Greek; and his suggestions
v.aluable to the learners of any language.”
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Cicero.—THE SECOND PHILIPPIC ORATION. With an.
Introduction and Notes, translated from the German of KARL
Haim. Edited, with Corrections and Additions, by JouN E. B.
MAYOR, M.A., Fellow and Classical Lecturer of St. John’s
College, Cambridge. Fourth Edition, revised. Fcap. 8vo. 5s.

This volume opens with a List of Books useful to the Student of Cicero,
and some account of various editions, mostly German, of the works of

Cicero.  The Introduction is based on Halm. The English editor has

Surther illustrated the work by additions drawn, jfor the most part,

(1) from the ancient authorities; (2) from his own private marginal

references, and [from collections; (3) from the notes of previous com-
tators. A copious ‘arg 2’ is also given. *“ On the whole we

have rarely met with an edition of a classical author whick so thoroughly

Julfils the requirements of a good school-book.” —EDUCATIONAL TIMES.

“ 4 valuable edition,” says the ATHENAEUM.

THE ORATIONS OF CICERO AGAINST CATILINA. With
Notes and an Introduction. Translated from the German of KAR1.
HaLM, with many additions by A. S. WILKINS, M.A. Professor
of Latin in Owens College, Manchester. New Edition. Fcap. 8vo.
3s. 6d. '

The kistorical introduction of Mr. Wilkins brings together all the
details whick are known respecting Catiline and his relations with
' the great orator. A list of passages where conjectures have been
admitted into the lext, and also of all wvariations from the lext of

Kayser (1862), is added at the end.  Finally, the Englisk editor has

subjoined a large number of notes, both original and selected, from

Curtius, Schleischer, Corssen, cnd other well-known critics, an analys.s

of the orations, and an index. . '

Demosthenes.—DEMOSTHENES ON THE CROWN. The
Greek Text with English Notes. By B. DRAKE, M. A, late Fellow
of King’s College, Cambridge. Fifth Edition, to which is
prefixed ZSCHINES AGAINST CTESIPHON, with English
Notes. Fcap. 8vo. 5s.

An Introduction discusses the immediate causes of the two orations, and
their general character.  The Notes contain frequent references to e best
authorities. Among the appendices at the end is a chronological table of
the life and public career of Asckines and Demosthenes. ** A nect and
useful edition,” —ATHEN/EUM.

A 2
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Greenwood.—THE ELEMENTS OF GREEK GRAMMAR,
including Accidence, Irregular Verbs, and Principles of Derivation
and Composition ; adapted to the System of Crude Forms. By
J.G.GREENWOOD, Principal of Owens College, Manchester. Fourth
Edition. Crown 8vo. 5. 64.

This Grammay is intended to do for Greek what the Grammars of Key
and others have done for Latin. Until this work was published, no Greek
Grammayr had appeared based on the system of crude forms, though the
system is perhaps still better adapted to Greek than to Latin.

Hodgson.—MYTHOLOGY FOR LATIN VERSIFICATION.
A brief Sketch of the Fables of the Ancients, prepared to be
rendered into Latin Verse for Schools, By F. Hopgson, B.D.,
late Provost of Eton. New Edition, revised by F. C. HODGSON,
M.A. 18mo. 3

The late Provost of Eton kas heve supplied a kelp to the composition of

Latin Verse, combined with a brief introduction to Classical Mythology.

In this new edition a few mistakes have been vectified; rules have been

added to the Prosody ; and a move uniform system has been adopted with

regard to the help afforded.

Homer’s Odyssey.—THE NARRATIVE OF ODYSSEUS.
With a Commentary by JoHN E. B. MAYOR, M. A., Kennedy Pro- -
fessor of Latin at Cambridge. Part I. Book IX.—XII. Fcap. 8vo.
35

Horace.—THE WORKS OF HORACE, rendered into English
Prose, with Introductions, Running Analysis, and Notes, by
JAMEs LONSDALE, M. A., and SAMUEL LEE, M.A. Globe 8vo.
3s. 6d. ; gilt edges, 4s. 6d.

¢ The main merits of this version are its persistent fidelity to the sense
and spirit of the Latin, the beauty of its form of presentation, its freedom,
and its force.  To the schoolboy it will be available as a help, because it is,
beyond all comparison, the most accurate and trustworthy of a’l transla-
tions.”—ENGLISH CHURCHMAN.

- Juvenal.—THIRTEEN SATIRES OF JUVENAL. With a
Commentary, By JoHN E. B. MAYOR, M. A., Kennedy Professor
of Latin at Cambridge. Second Edition, enlarged. Vol. I. Crown
8vo. 7%s. 6d. OrPartsI. and II. Crown 8vo, 3s.(6. eachl
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Besides the author's own, there arve various other motes, for whick
the author is indebted to Professors Munro and Conington. All the
citations have been taken anew from the original authors. ““ A painstaking
and critical edition.”—SPECTATOR. *‘ For really rige scholarship,
extenstve acq tance with Latin literature, and familiar knowledge
of continental criticism, ancient and modern, it is unsurpassed among

English editions.”—EDINBURGH REVIEW.

Marshall.—A TABLE OF IRREGULAR GREEK VERBS,
classified according to the arrangement of Curtius’ Greek Grammar.
By J. M. MARSHALL, M. A,, Fellow and late Lecturer of Brasenose
College, Oxford ; one of the Masters in Clifton College. 8vo,
cloth. New Edition, 1s.

The system of this table has been borrowed from the excellent Greck
Grammar of Dr. Curtius.

Mayor (John E. B.)—FIRST GREEK READER. Edited
after KARL HALM, with Corrections and large Additions by Joun
E. B. MAYOR, M.A., Fellow and Classical Lecturer of St. John’s
College, Cambridge. + Third Edition, revised. Fcap. 8vo. 4s. 6d.

A selection of short passages, serving to illustrate especially the Greek
Accidence. A good deal of syntax is incidentally taught, and Madvigand
other books are cited, for the use of masters: but no learner is expected to
know more of syntax than is contained in the Notes and Vocabulary. .
A preface *“ To the Reader,” not only explains the aim and method of
the wvolume, but also deals with classical instruction generally. The
extracts are uniformly in the Attic dialect. This book may be used in
connection with Mayor's *“ Greek for Beginners.” * After a careful
examination we are inclined to consider this volume unrivalled in the
hold whick its pithy sentences are likely to take on the memory, and
for the amount of true scholarship embodied in the annotations.”—
EDUCATIONAL TIMES.,

Mayor (Joseph B.)—GREEK FOR BEGINNERS. By the;
Rev. J. B. MAYOR, M.A., Professor of Classical Literature in s
King’s College, London. Part I., with Vocabulary, 1s. 64. Parts ¢
1I. and III., with Vocabulary and Index, 3s. 64., complete in ong;s
vol. Fourth Edition. Fcap. 8vo. cloth, 4s. 6d. uch

The distinctive method of this book consists in building up a & the
Jnowledge of Greek upon the foundation of his knowledge of English e3¢5
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Latin, instead of trusting everything to the unassisted memory. Greek
words have been used in the earlier part of the book except suck as have
connections cither in English or Latin. Eack step leads naturally on
to its successor; grammatical forms and rules are at once applied
in a series of gradualed exercises, accompanied by ample vocabularies.
Lhus the book serves as Grammar, Exercise book, and Vocabulary. The
ordinary ten declensions are veauced to three, which corrvespond to they
Jfirst three in Latin; and the system of stems is adopted. A general
Vocabulary, and Index of Greek words, completes the work. *“ We know
of no book of the same scope so complete in itself, or so well calculated to
make the study of Greek interesting at the very commencement.”—
STANDARD.

Peile (John, M.A.)—AN INTRODUCTION TO GREEK
AND LATIN ETYMOLOGY. By JouN PEILE, M.A., Fellow
and Assistant Tutor of Christ’s College, Cambridge, formerly
Teacher of Sanskrit in the University of Cambridge. New and
Revised Edition, Crown 8vo. 10s. 64. .

These Philological Lectures are the result of Noles made duving the
author’s reading for several years. These Notes were put into the shape of
Lectures, delivered at Christ’s College, as one set inthe ** Intercollegiate”
list. They are now printed with some additions and modifications.
¢ The book may be accepted as a very valuable contribution to the science
of language.”—SATURDAY REVIEW.

Plato.—THE REPUBLIC OF PLATO. Translated into English,
with an Analysis and Notes, by J. LL. Davies, M.A., and D. J.
VauGHAN, M.A. Third Edition, with Vignette Portraits of Plato
and Socrates, engraved by JEENS from an Antique Gem. 18mo.
4s. 64.

An introductory notice supplies some account of the life of Plato, and
the translation is preceded by an claborate analysis. ** The translators
rave,” in the judgment of the SATURDAY REVIEW, ‘‘produced a book
whick any reader, whether acquainted with the original or not, can peruse
with pleasure as well as profit.”

Plautus (Ramsay).—THE MOSTELLARIA OF PLAU-

TUS. With Notes Critical and Explanatory, Prolegomena, and

< Excursus. By WILLIAM RaMsAy, M.A., formerly Professor of

Humanity in the University of Glasgow. Edited by Professor

GEORGE G. Ramsay, M.A., of the University of Glasgow.
45,
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“ The pruits of that exhaustive research and that ripe and well-digested
scholarship whick its author brought fo bear upon everything that he
undertook are visible throughout. It is furnished with a comglete
apparatus of prolegomena, notes, and excursus; and for the use of veteran
sckolars it probably leaves nothing to be desired.”—PALL MALL GAZETTE.

Potts (Alex. W., M.A.)—HINTS TOWARDS LATIN
PROSE COMPOSITION. By ALex. W. Ports, M.A., late
Fellow of St. John’s College, Cambridge; Assistant Master in
Rugby School ; and Head Master of the Fettes College, Edinburgh.
Third Edition, enlarged. Extra fcap. 8vo. cloth. 3s.

An attempt is heve made to give students, after they have mastered
ordinary syntactical rules, some idea of the characteristics of Latin Prose
and the means to be employed to veproduce them. Some notion of the
treatment of the subject may be gathered from the ¢ Contents’ CHAP. I.—
Characteristics of Classical Latin, Hints on turning English into Latin ;
CHaPr. IL.—Arrangement of Words in a Sentence ; CHAP, 1IL.— Unity
in Latin Prose, Subject and Object; CHAP. IV.—On the Period in
Latin Prose; CHAP. V.—On the position of the Relative and Relative
Clauses. The GLOBE characterises il as *‘ an admirable little book which
teachers of Latin will find of very great service.”

Roby.—A GRAMMAR OF THE LATIN LANGUAGE, from
Plautus to Suetonius. By H. J. RoBy, M. A., late Fellow of St,
John's College, Cambridge, PartI. containing :—Book I. Sounds,
Book II. Inflexions. Book III. Word-formation, Appendices.
Second Edition. Crown 8vo. 8s. 64. )

This work is the result of an independent and careful study of the
writers of the strictly classical period, the period embraced between the
time of Plautus and that of Suctonius. The author’s aim has been to give
the facts of th: language in as few words as possible.  This is a Grammar
strictly of the Latin language ; not a Universal Grammar illustrated from

Latin, nor the Latin section of a Comparative Grammar of the Indo-

European languages, nor a Grammar of the group of Italian dialects, of

whick Latin is one. 1t will be found that the arrangement of the book and

the treatment of the various divisions differ in many respects from those of
previous grammars. Mr. Roby has given special prominence to the treatment
of Sounds and Word-formation ; and in the First Book ke has done much
towards settling a discussion whick is at present largely engaging the
attention of scholars, viz., the pronunciation of the classical lavguages.
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¢ The book is marked by the clear and practised insight of a master in his
art. It is a book that would do honour to any country.”—ATHENZEUM.

Rust.—FIRST STEPS TO LATIN PROSE COMPOSITION.
Bythe Rev. GEORGE Rust, M.A. of Pembroke College, Oxford,
Master of the Lower School, King’s College, London. New
Edition. 18mo. 1s. 64.

This little work consists of tarq'ully graduated wocabularies and
exercises, so arrvanged as gradually to familiarise the pupil with the
elements of Latin Prose Campa:mon, and St kim to commence a more
advanced work.

Sallust.—CAII SALLUSTII CRISPI CATILINA ET JUGUR-
THA. For Use in Schools. With copious Notes. By C.
MERIVALE, B.D. (In the present Edition the Notes have been
carefully revised, and a few remarks and explanations added.)
New Edition. Fcap. 8vo. 4s. 64.

This edition of Sallust, prepared by the distinguished historian of Rome,
contains an Introduction, concerning the life and works of Sallust, lists
of the Consuls, and elaborate Notes. ** A very good edition, to whick the
Editor has not only brought scholarship but independent judgment and
kistorical criticism.”—SPECTATOR.

The JUGURTHA and the CATILINA may be had separately, price
2s. 6d. each. .

Tacitus.—THE HISTORY OF TACITUS TRANSLATED
INTO ENGLISH. By A. J. CHURCH, M.A,, and W. J.
BRrODRIBB, M.A. With Notes and a Map. New and Cheaper
Edition. Crown 8vo. 6s.

The translators have endeavoured to adkere as closely to the original as
was thought consistent with a proper observance of Englisk idiom. At
the same time, it has been their aim to veproduce the precise expressions of
the author. The campaign of Civilis is elucidated in a note of some length,
which is illustrated by a map, containing the names of places and of tribes
occurring in thework. Thereis also a complete account of the Roman army
as it was constituted in the time of Tacitus. This work is characterised
by the SPECTATOR a5 *“ a scholarly and faithful translation.”

THE AGRICOLA AND GERMANIA OF TACITUS. A Revised
Text, English Notes, and Maps. By A.J. CHURCH, M.A,,
and W. J. BRODRIBB, M.A. New Edition. Fcap. 8vo. 3s. 6d.




CLASSICAL. 9

Tacitus—cwrntinued.

“ We have endeavoured, with the aid of recent editions, thoroughly 1o
elucidate the text, explaining the various difficulties, critical and gramma-
Healy whick occur 1o the student. We have consulted throughout, besides
the older commentators, the editions of Ritter and Orelli, but we are
under special obligations to the labours of the recent German editors, Wex
and Krite.” Two Indexes are appended, (1) of Proper Names, (2) of
Words and Phrases explained. ** A model of careful editing,” says the
ATHENZEUM, “ being at once compact, complete, and correct, as well as
neatly printed and elegant in style”

THE AGRICOLA and GERMANIA may be had separately, price
2s. each.

THE AGRICOLA AND GERMANIA. Translated into English
by A. J. CHURCH, M.A,, and W. J. BRODRIBB, M.A. With
Maps and Notes. Extra fcap. 8vo. 2s5.6d, .

The translators have sought to produce suck a version as may satisfy
scholars who demand a faithful vendering of the original, and Englisk
readers who are offended by the baldness and frigidity which commonly
disfigure translations. The treatises are accompanied by Introductions,
Notes, Maps, and a ckronological Summary. The ATHENEUM says of
this work that it is “ a version at once readable and exact, which may be
perused with pleasure by all, and consulted with advantage by the classical
student.”

Theophrastus.— THE CHARACTERS OF THEO-
PHRASTUS. An English Translation from a Revised Text.
With Introduction and Notes. By R. C. JEBB, M.A., Public
Orator in the University of Cambridge. Extra fcap. 8vo. 6s. 64.

The first object of this book is to make these lively pictures of old Greek
manners better known lo Englisk readers. But as the Editor and Trans-
lator has been at considerable pains to procure a trustworthy text, and
kas recorded the results of kis critical labours in an Introduction, Notes,
and Appendices, it is hoped that the work will prove of value even to
the scholar. * We must not omit to grve due konour to My. Febb’s trans-
lation, whick is as good as translationcan be . . . . Not less commendable
are the execution of the Notes and the critical handling of the Text.”—
SPECTATOR. 7% SATURDAY REVIEW speaks of it as *“ a very kandy
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and scholarly edition of a work which till now has been beset with
lindrances and difficulties, but whick Mr. Febb's critical skill and
Judgment have at length placed within the grasp and comprehension of
ordinary readers.”

Thring.—Works by the Rev. E. THRING, M.A., Head Master
of Uppingham School.

A LATIN GRADUAL. A First Latin Construing Book for
Beginners. New Edition, enlarged,with Coloured Sentence Maps.
Fcap. 8vo. 2s. 6d.

The Head Master of Uppingham has kere sought to supply by easy steps

a knowledge of grammar, combined with a good Vocabulary. Passages

have been selected from the best Latin authors in prose and verse. These

passages are gradually built up in their grammatical structure, and
finally printed in full. A short practical manual of common mood con-
structions, with their Englisk equivalents, forms a second part. 7o the

New Edition a circle of grammatical Constructions with a Glossary has

been added ; as also some coloured Sentence Maps, by means of whick the

different parts of a sentence can easily be distinguished, and the practice of
dissecting phrases carried out with the greatest benefit to the student.

A MANUAL OF MOOD CONSTRUCTIONS. Fcap.8vo. Is. 6d.

Treats of the ordinary mood constructions, as found in the Latin, Greek,
and English languages. The EDUCATIONAL TIMES thinks it *‘very
well suited to young students.”

A CONSTRUING BOOK. Fcap. 8vo. 2s. 6d.

Thucydides.—THE SICILIAN EXPEDITION. Being Books
VLI and VII. of Thucydides, with Notes. A New Edition, revised
and enlarged, witha Map. By the Rev. PERCIVAL FROsT, M.A,,
late Fellow of St. John'’s College, Cambridge. Fcap. 8vo. 5s.
This edition is mainly a gr tical one. Attention is called o the
Jorce of compound verbs, and the exact meaning of the various tenses
employed. ¢ The notes are excellent of their kind. Mr. Frost seldom
passes over a difficulty, and what ke says is always to the point.”—
EpvcAaTioNAL TIMES.

Virgil.—THE WORKS 'OF VIRGIL RENDERED INTO
ENGLISH PROSE, with Notes, Introductions, Running Analysis,
and an Index, by JAMES LoNSDALE, M.A. and SAMUEL LEE,
M.A. Second Edition. Globe 8vo. 3s. 64.; gilt edges, 4s. 64.
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The original has been faithfully rendered, and paraphrase altogether
avoided, At the same time, the translalors have ende ed o adapt
the book to the use of the Englisk reader. Some amount of rhythm in
the structure of the sentence has been generally maintained ; and, when in
the Latin the sound of the words is an echo to the sense (as so frequently
happens in Virgil), an attempt has been made to produce the same result
in English. The general introduction contains whatever is known of
the poet’s life, an estimate of his genius, an account of the principal
editions and translations of his works, and a brief view of the influence
ke kas had or modern poets ; special introductory essays are prefixed
to the *° Eclogues,” *¢ Georgics,” and ‘‘/Eneid.” The text is divided into
sections, eack of whick is headed by a concise analysis of the subject ;
the Index contains references to all the characters and events of any
importance. ““ A more complete edition of Virgil in English it is scarcely
possible to conceive than the scholarly work before us.”—GLOBE.

Wright.—Works by J. WRIGHT, M.A., late Head Master of
Sutton Coldfield School.

HELLENICA ; OR, A HISTORY OF GREECE IN GREEK, as
related by Diodorus and Thucydides ; being a First Greek Reading
Book, with explanatory Notes, Critical and Historical. Third
Edition, with a Vocabulary. 12mo. 3s. 6d.

In the last twenty chapters of this volume, Thucydides sketches the rise
and progress of the Athenian Empirein so clear a styleand in suck simple
language, that the ediior has doubts whether any easier or more instruc-
tive passages can be selected for the use of the pupil who is commencing
Greek. This book includes a chronological table of the events recorded.
T%e GUARDIAN speaks of the work as *‘ a good plan well executed.”

A HELP TO LATIN GRAMMAR ; or, The Form and Use of Words
in Latin, with Progressive Exercises. Crown 8vo. 4s. 6d.

This book is hot intended as a rival to any of the excellent Grammars
now in use ; but as a help to enable the beginner to understand them.

THE SEVEN KINGS OF ROME. An Easy Narrative, abridged
from the First Book of Livy by the omission of Difficult Passages ;
being a First Latin Reading Book, with Grammatical Notes,
Fifth Edition. Fcap. 8vo. 3s. With Vocabulary, 3s. 64.

L4
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Wright—continued.

This work is intended to sutply the pupil with an easy construing book,
which may at the same time be made the vekicle for instructing kim in the
rules of grammar and principles of composition. The notes profess to
teack what is commonly taught in grammars. It is conceived that the
pupil will learn the rules of construction of the language muck more
easily from separate examples, whick are pointed out to kim in the course
of his reading, and which he may kimself set down in kis note-book afier
some scheme of his own, than from a heap of gquotations amassed for him
by others. ** The Notes are abundant, explicit, and full of such grammatical
and other information as boys require.”—ATHENEUM.  This is
really,” the MORNING POST says, ‘‘what its title imports, and we
believe that its general introduction into Grammar Schools would not
only facilitate the progress of the boys beginning to learn Latin, but
also relieve the Masters from a very considerable amount of irksome labour
+ o+« areally vaiuable addition to our school libraries.”

FIRST LATIN STEPS; OR, AN INTRODUCTION BY A
SERIES OF EXAMPLES TO THE STUDY OF THE
LATIN LANGUAGE. Crown 8vo. 5s.

Tke following points in the plan of the work may be noted:—1.
The pupil has to deal with only one construction at a time. 2. This
construction is made clear to him by an acc lation of instances.
3. As all the constructions are classified as they occur, the construction
in each sentence can be easily referred to its class. 4. As the author
thinks the pupil ought to be thoroughly familiarized, by a repetition
of instances, with a construction in a foreign language, before ke at-
tempts himself to vender it in that language, the present volume contains
only Latin sentences. 5. The author has added to the Rules on Prosody
in the last chapter, a few familiar lines from Ovid’s Fasti by way
of dlustration. In a bricf Introduction the author states the rationale

of the principal points of Latin Grammar. Copious Notes are appended, *

to whick reference is made in the text. From the clear and rational
method adopted in the arrangement of this elementary work, from the
simple way in whkick the various rules are conveyed, and from the abun-
dance of examples given, both teackers and pupils will find it a valuable
help to the learning of Latin,

- - —
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"CLASSIC VERSIONS OF ENGLISH ECOKS
AND LATIN HYMNS.

THE following works are, as the heading indicates, classic
renderings of English Books. For scholars, and parti-
cularly for writers of Latin Verse, the series has a special
value. The Hymni Ecclesiz are here inserted, as partly
falling under the same class.

Church (A. J., A.M.)—HORZE TENNYSONIANZ, sive
Eclogae e Tennysono. Latine redditz. Cura A. J. CHURCE,
A.M. Extra fcap. 8vo. 6s.

Latin versions of Selections from Tennyson. Among the authors are

the Editor, the late Professor Conington, Professor Seeley, Dr. Hessey,
Mr. Kebbel, and other gentlemen.

Latham.—SERTUM SHAKSPERTANUM, Subnexis aliquot
aliunde excerptis floribus, Latine reddidit Rev. H. LATHAM, M. A.
Extra fcap. 8vo. 5s.

Besides versions of Shakespeare this volume contains, g other pieces,

Gray's “ Elegy,” Campbell’s *“ Hokenlinden,” Wolfe's ** Burial of Sir

Sokn Moore,” and selections from Cowper and George Herbert.

Lyttelton.—THE COMUS OF MILTON, rendered into Greek
Verse. By LorD LYTTELTON. Extrafcap. 8vo. §s.

THE SAMSON AGONISTES OF MILTON, rendered into Greek
Verse. By LorRD LYTTELTON. Extra fcap. 8vo. - 6s. 64
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I —

Merivaie-—KEATS’ HYPERION, rendered into Latin Verse.
By C. MERIVALE, B.D. Second Edit. Extra fcap. 8vo. 3s. 6d.

Newman. — HYMNI ECCLESIZE. Edited by the Rev. Dr.
NEwMAN. Extra fcap. 8vo. 7s. 6d. .
Hymns of the Medizval Church. The first Part contains selections
from the Parisian Breviary ; the second from those of Rome, Salisbury,
and York. -

Trench (Archbishop). — SACRED LATIN POETRY,
chiefly Lyrical, selected and arranged for Use ; with Notes and
Introduction, Fcap. 8vo. 7s.

In this work the editor has selected hymns of a catholic religious

sentiment that are common to Christendom, while rejecting those of a

distinctively Romisk character,
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MATHEMATICS.

Aix‘y--—VVorks by Sir G. B. AIRY, K.C.B,, Astronomer Royal :—

ELEMENTARY TREATISE ON PARTIAL DIFFERENTIAL
EQUATIONS. Designed for the Use of Students in the Univer-
sities. With Diagrams. Crown 8vo. cloth. 5s. 64.

1t is hoped that the methods of solution here explained, and the instances
exhibited, will be found sufficient for application to nearly all the important
problems of Physical Science, whick require for their complete investigation
the aid of Partial Differential Equations.

ON THE ALGEBRAICAL AND NUMERICAL THEORY OF
ERRORS OF.OBSERVATIONS AND THE COMBINA-
TION OF OBSERVATIONS. Crown 8vo. cloth. 6s. 6d.

In order to spare astronomers and observers in natural philosophy the
confusion and loss of time whick are produced by referring to the ordinary
treatises embracing both branches of probabilities (the first relating to
chances whick can be altered only by the changes of entire units or in-
tegral multiples of units in the fundamental conditions of the problem ;
the other concerning those chances whick hawve respect to insensible grada-
tions in the value of the element measured ), the present tract has been drawn
up. It relates only to errors of observation, and to the rules, derivable
from the consideration of these errors, for the combination of the resnlls
of obscrvations.
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Airy (G. B.)—awntinued.

UNDULATORY THEORY OF OPTICS. Designed for the Use of
Students in the University. New Edition. Crown 8vo. cloth.
6s. 6d.

The undulatory theory of optics is presented to the reader as having the
same claims to his attention as the theory of gravitation: namely, that itis
certainly true, and that, by mathematical operations of general clegance, it
leads to results of great interest. This theory explains with accuracy a
vast variety of phenomena of the most complicated kind.  The plan of this
tract has been to include those phenomena only whick admit of calculation,
and the investigations are applied only to phenomena whick actually have
been observed.

ON SOUND AND ATMOSPHERIC VIBRATIONS. With the
Mathematical Elements of Music. Designed for the Use of Students
of the University. Second Edition, Revised and Enlarged.
Crown 8vo. gs.

This volume consists of sections, whick again are divided into numbered
articles, on the following topics :— General recognition of the air as the
medium whick conveys sound ; Properties of the air on whick the forma-
tion and transmission of sound depend ; Theory of undulations as applied
to sound, &c. ; Investigation of the motion of a wave of air throughk the
atmosphere ; Transmission of waves of soniferous vibrations through dif-
ferent gases, solids, and fluids ; Experiments on the velocity of sound,
&c. ; On musical sounds, and the manner of producing them ; On the
elements of musical harmony and melody, and of simple musical composi-
tion ; On instrumental music; On the human organs of speeck and

“hearing.

A TREATISE OF MAGNETISM. Designed for the use of
Students in the University. Crown 8vo. 9s. 6d.

As the laws of Magnetic Force have been experimentally examined with
philosophical accuracy, only in its connection with iron and sted, and in
the influences excited by the earth as a whole, the accurate portions of this
work are confined to the investigations connected with these metals and the
earth. The latter part of the work, however, treats in a more general way
of the laws of the connection between Magnetism on the other hand and Gal-
vanism and Thermo-electricity on the olher. The work is divided into
Twelve Sections, and eack section into numbered articles, eack of whick

tes concisely the subject of the following paragraphs.
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Airy (Osmund). —A TREATISE ON GEOMETRICAL
OPTICS. Adapted for the use of the Higher Classes in Schools.
By OsMUND AIRY, B.A., one of the Mathematical Masters in
Wellington College. Extra fcap. 8vo. 3s. 64.

“ This is, I imagine, the first time that any attempt has been made to
adapt the subject of Geometrical Optics to the reading of the higher
classes in our good schools. That this should be so is the more a matter
for remark, since the subject would appear to be peculiarly fitted for suck
an adaptation. . . . . 7 have endeavoured, as muck as possible, to avoid
the example of those popular lecturers who explain difficulties by ignoring
them. But as the nature of my design necessitated brevity, I have omitted
entirely one or two portions of the subject whick I considered unnecessary
20 a clear understanding of the rest, and whick appear to me better learnt
at a more advanced stage.”—AUTHOR'S PREFACE. *‘ This book,” the
ATHENAEUM says, “‘is carefully and lucidly written, and rendered as
simple as possible by the use in all cases of the most dementary form of
investigation.”

Bayma.—THE ELEMENTS OF MOLECULAR MECHA-
NICS. By JoserH Bavyma, S.J., Professor of Philosophy.
Stonyhurst College. Demy 8vo. cloth. 10s. 64.

Of the Twelve Books into which the present treatise is divided, the first
and second give the demonstration of the principles whick bear directly on
the constitution and the properties of matter. The next three books contain
a series of theorems and of problems on the laws of motion of elementary
substances, In the sixth and seventh, the mechanical constitution of mole-
cules is investigated and determined : and by it the general properties of
bodies are explained, The eighth book treats of luminiferous wther. The
ninth explains some special properties of bodies. The tenth and cleventk
contain a radical and lengthy investigation of chemical principles and
relations, which may lead to practical results of high importance. The
twelfth and last book treats of molecular masses, distances, and powers.

Beasley.—AN ELEMENTARY TREATISE ON PLANE
TRIGONOMETRY. With Examples. By R. D. BEASLEY,
M.A., Head Master of Grantham Grammar School. Fourth
Edition, revised and enlarged. Crown 8vo. cloth. 3s. 6d.

This treatise is specially intended for use in sckools. ﬁetﬁaiaaf matler
has been chiefly guided by the requirements of the three days’ examinatiors
B
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at Cambridge. About four hundred examples were added to the second
edition, mainly collected from the Examination Papers of the last ten
years. In this edition several new articles have been added, the examples
have been largely increased, and a series of Examination Papers appended.

Blackburn (Hugh).—ELEMENTS OF PLANE
TRIGONOMETRY, for the use of the Junior Class of Mathematics
in the University of Glasgow. By HUGH BLACKBURN, M.A,,
Professor of Mathematics in the University of Glasgow. Globe
8vo. 1s. 64.

The author having felt the want of a skort treatise to be used as a
Text-Book after the Sixth Book of Euclid had been learned and some
knowledge of Algebra acquired, wkich should contain satisfactory de-
monstrations of the propositions to be used in teacking Funior Students
the solution of Triangles, and skould al the same time lay a solid
Sfoundation for the study of Analytical Trigomometry, thinking that
others may have felt the same want, has attempied to supply it by the
publication of this little work.

Boole.—Works by G. BOOLE, D.C.L., F.R.S., Professor of
Mathematics in the Queen’s University, Ireland.

A TREATISE ON DIFFERENTIAL EQUATIONS. New and
Revised Edition, Edited by I. TODHUNTER. Crown 8vo. cloth.
145,

. Professor Boole has endeavoured in this treatise to convey as complete an
account of the present state of knowledge on the subject of Differential Equa-
tions as was consistent with the idea of a work intended, primarily, for
clementary instruction. The earlier sections of eack chapler contain that
kind of matter which has usually been thought suitable for the beginner,
while the latter ones are devoted either 1o an account of recent discovery, or
the discussion of suck decper questions of principle as are lskely to present
themselves to the reflective student in connection with the methods and
processes of his previous course, ““ A treatise incomparably superior to
any other dementary book on the same subject with whick we are
acquainted.” —PHILOSOPHICAL MAGAZINE.

A TREATISE ON DIFFERENTIAL EQUATIONS. Supple-
mentary Volume, Edited by I. TODHUNTER. Crown 8vo. cloth,
8s. 64.
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Boole—wntinued,

This volume contains all that Professor Boole wrote for the purpose of
enlarging his treatise on Differential Equations,

THE CALCULUS OF FINITE DIFFERENCES. Crown 8vo.
cloth. 10s. 64. New Edition, revised by J. F. MOULTON.

In this exposition of the Calculus of Finile Differences, particular
attention has been paid to the connection of its methods witk those of the
Diflerential Calculus—a connection whick in some nstances involves for
more than a merely formal analogy. The work is in some measure
designed as a sequel to Professor Boole's Treatise on Differential Equa-
tions. ““As an original book by one of the first mathematicians of the
age, it is oul of all comparison with the mere second-kand compilations
whick kave kitherto been alone accessible to the student.” —PHILOSOPHICAL
MAGAZINE.

Brook - Smith (J-)—ARITHMETIC IN THEORY AND
PRACTICE. By J. Brook-SMITH, M.A., LL.B., St. John’s
College, Cambridge; Barrister-at-Law ; one of the Masters of
Cheltenham College. Complete, Crown 8vo. 4s. 64. Part I.
3s. 6d.

Writers on Arithmetic at the presentday feel the necessity of explaining the
principles on whick the rules of the subject are based, but few as yet feel the
necessity of making these explanations strict and complete. If the science
of Arithmetic is to be made an cffective instrument in developing and
strengthening he mental powers, i ought to be worked out rationally and
conclusively ; and in this work the author has endeavoured to reason out
in a clear and accurate manner the leading propositions of the science, and
o illustrate and apply those propositions in practice. In the practical
part of the subject he kas advanced somewkat beyond the majority of
preceding writers ; particularly in  Division, in Greatest Common
Measure, in Cube Root, in the Chapters on Decimal Money and the
Metric System, and more especially in the application of Decimals to
Percentages and cognate subjects.  Copious examples, original and selected,
are given. ** This strikes us as a valuable Manual of Arithmetic of the
Scientific kind. Indecd, this really appears to us the best we have seen.”
—LITERARY CHURCHMAN. “ Zhis s an essentially practical book,
providing very difinite kelp to candidates for almost every kind of com-
petitwe examination.”’—BRITISH OUARTERLY.

B 2
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Cambridge Senate-House Problems and Rxders,

WITH SOLUTIONS :—

1848-1851.—PROBLEMS. By FERRERS and JACKSON. 8vo.
cloth, 15s. 6d. ,

1848-1851.—RIDERS. By JAMESON. 8vo. cloth. 7s. 6.

1854.— PROBLEMS AND RIDERS. By WALTON and
MACKENZIE. 8vo. cloth. 10s. 6d.

1857.—PROBLEMS AND RIDERS. By CAMPION and
WaALTON. 8vo. cloth. 8s. 6d.

1860.—PROBLEMS AND RIDERS. By WATSON and ROUTH.
Crown 8vo. cloth. 7s. 64. .

1864.—PROBLEMS AND RIDERS. By WALTON and WiL-
KINSON, 8vo. cloth, 10s. 6d.

These volumes will be found of great value to Teackers and Students, as
indicating the style and range of mathematical study in the Unversity of
Cambridge.

CAMBRIDGE COURSE OF ELEMENTARY NATURAL
PHILOSOPHY, for the Degree of B.A. Originally compiled by
J. C. SnowsaLL, M.A., late Fellow of St. John’s College.
Fifth Edition, revised and enlarged, and adapted for the Middle-
Class Examinations by THoMAs LunDp, B.D., Late Fellow and
Lecturer of St. John’s College, Editor of Wood’s Algebra, &c.
Crown 8vo. cloth. 5s.

This work will be found adapted to the wants, not only of University
Students, but also of many others who reguire a short course of Mechanics
and Hydyostatics, and especially of the candidates at our Middle Class
Examinations. At the end of eack chapter a series of easy questions is
added for the exercise of the student.

CAMBRIDGE AND DUBLIN MATHEMATICAL JOURNAL.
The Complete Work, in Nine Vols. 8vo. cloth. 7/ 4s.

Only a few copies remain on hand. Among Contributors to this
work will be found Sir W. Thomson, Stokes, Adams, Boole, Sir W. R.
Hamilton, De Morgan, Cayley, Sylvester, Feliett, and other distinguished
mathematicians,

Candler.—HELP TO ARITHMETIC. Designed for the use of
Schools. By H. CANDLER, M.A.,, Mathematical Master of
Uppingham School. Extra fcap. 8vo. 2s. 64.
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This work is intended as a companion to any text-book that may be

snuse. *‘ The main difficulties which boys experience in the different
rules are skilfully dealt with and removed,”—MUSEUM.

Cheyne.—Works by C. H. H. CHEYNE, M.A., F.R.A.S.

AN ELEMENTARY TREATISE ON THE PLANETARY
THEORY. With a Collection of Problems. Second Edition.
Crown 8vo. cloth, 6s. 64.

In this volume an attempt kas been made to produce a treatise on the
Planctary theory, whick, being elementary in character, should be so far
complete as to contain all that is usually requived by students in the
University of Cambridge. 1In the New Edition the work has been carefully
revised.  The stability of the Planetary System has beers more fully treated,
and an elegant geometrical explanation of the formule for the secular
variation of the node and inclination has been introduced.

THE EARTH’S MOTION OF ROTATION. Crown 8vo.
3s. 6d.

" The first part of this work consists of an application of the method of the
variation of clements to the general problem of rotation. In the second
part the general rolation formule are applied o the particular case of
the earth.

Childe.—THE SINGULAR PROPERTIES OF THE ELLIP-
SOID AND ASSOCIATED SURFACES OF THE NTH
DEGREE. By the Rev. G. F. CHiLDE, M.A.,, Author of
“Ray Surfaces,” “ Related Caustics,” &c. 8vo. 1I0s. 6d.

The object of this volume is to develop peculiarities in the Ellipsoid ;
and, further, to establish analogous properties in the unlimited congeneric
series of whick this remarkable surface is a constituent.

Christie.—A COLLECTION OF ELEMENTARY TEST-
QUESTIONS IN PURE AND MIXED MATHEMATICS;
with Answers and Appendices on Synthetic Division, and on the
Solution of Numerical Equations by Horner's Method. By JAMES
R. CHRISTIE, F.R.S., late First Mathematical Maste. at the
Royal Military Academy, Woolwich. Crown 8vo. cloth. 8. 64.

This series of Mathematical Exercises is collected from those which the
author kas, from time to time, proposed for solution by his pupils during
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a long career at the Royal Military Academy. A student who finds
that ke is able to solve the larger portion of these Exercises, may consider
that ke is thoroughly well grounded in the el lary principles of pure
and wmixed Mathematics.

Dalton.—ARITHMETICAL EXAMPLES. Progressively
arranged, with Exercises and Examination Papers. By, the Rev.
T. DarToN, M.A., Assistant Master of Eton College. New
Edition. 18mo. cloth, 2s. 6d. Answers to the Examples are
appended.

Day.— PROPERTIES OF CONIC SECTIONS PROVED
GEOMETRICALLY. Part I, THE ELLIPSE, with
Problems. By the Rev. H. G. Day, M.A., Head Master of
Sedburgh Grammar School. Crown 8vo. 3s.64. -

The object of this book is the introduction of a treatment of Conic
Sections whick should be simple and natural, and lead by an easy transi-
tion to the analytical methods, witkout departing from the strict geometry
of Euclid.

Dodgson.—AN ELEMENTARY TREATISE ON DETER-
MINANTS, with their Application to Simultaneous Linear
Equations and Algebraical Geometry. By CHARLES L. DODGSON,
M.A., Student and Mathematical Lecturer of Christ Church,
Oxford. Small 4to. cloth. 10s. 64d.

The object of the author is to present the subject as a continuous chain of
argument, separated from all accessories of explanation or illustration.
All such explanation and illustration as seemed necessary for a beginner
are introduced, either in the form of foot-notes, or, wherve that would have
occupied too muck room, of Appendices. ¢ The work,” says the
EDUCATIONAL TIMES, ““forms a wvaluable addition to the treatises we
possess on Modern Algebra.”

Drew.—GEOMETRICAL TREATISE ON CONIC SEC-
TIONS. By W. H. DRrEw, M.A., St. John's College, Cambridge.
Fourth Edition. Crown 8vo. cloth. 4s. 6d.

It this work the subject of Conic Sections has been placed before the student
in such a form that, it is hoped, after mastering the elements of Euclid, ke
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Drew—continued.

may find it ar easy and inlevesting continuation of kis geometrical studies.
With a view, also, of rendering the work a complete manual of what is
required at the Universities, there have either been embodied into the text or
inserted among the examples, every book-work question, problem, and rider,
whick has been proposed in the Cambridge examinations up lo the present
time.

SOLUTIONS TO THE PROBLEMS IN DREW’S CONIC
SECTIONS. Crown 8vo. cloth. 4s. 64.

Earnshaw (S.) — PARTIAL DIFFERENTIAL EQUA-
TIONS. An Essay towards an entirely New Method of Inte-
grating them. By S. EARNSHAW, M.A., St. John’s College,
Cambridge. Crown 8vo. 5.

The peculiarity of the system expounded in this work is, that in every
equation, whatever be the number of original independent variables, thework
of integration is at once veduced to the use of one independent variable
only. The author's object is merely to render his method thoroughly intel-
ligible.  The various steps of the investigation are all obedient to onc
general principle, and though in some degree novel, are not really difficult,
but on the contrary easy when the eye has become accustomed to the novelties
of the notation. Many of the results of the integrations are far more
general than they were in the shape in whick they have appeared in former
treatises, and many Eguations will be found in this Essay integrated
with ease in finite terms whick were never so integrated before.

Edgar (J. H.) and Pritchard (G. S.)—NOTE-BOOK ON
PRACTICAL SOLID OR DESCRIPTIVE GEOMETRY.
Containing Problems with help for Solutions. By J. H. EDGAR,
M.A., Lecturer on Mechanical Drawing at the Royal School of
Mines, and G. S. PRITCHARD, late Master for Descriptive
Geometry, Royal Military Academy, Woolwich, Second Edition,
revised and enlarged. Globe 8vo. 3s.

In teacking a large class, if the method of lecturing and demonstrating
Sfrom the black board only is pursued, the more intelligent students have
generally to be kept back, from the necessity of frequent repetition, for the
sake of the less promising ; if the plan of setting problems to eack pupil is
adopted, the teacker finds a dificulty in giving to eack sufficient attention.
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A judicicus combination of both methods is doubtless the best; and it is
hoped that this result may be arvived at in some degree by the use of this
book, whick is simply a collection of examples, with helps jor solution,
arranged in progressive sections.  The new edition has been enlarged by the
addition of chapters on the straight line and plane, with explanatory dia-
grams and exercises on tangent planes, and on the cases of the spherical
triangle,

Ferrers.—AN ELEMENTARY TREATISE ON TRILINEAR
CO-ORDINATES, the Method of Reciprocal Polars, and
Theory of Projectors. By the Rev. N. M. FERRERS, M. A., Fellow
and Tutor of Gonville and Caius College, Cambridge. Second
Edition, Crown 8vo. 6s. 64.

The object of the author in writing on this subject has mainly been to
place it on a basis altogether independent of the ordinary Cartesian system,
instead of regarding it as only a special form of Abridged Notation.
A short chapter on Determinants has been introduced,

Frost.—Works by PERCIVAL FROST, M.A., formerly Fellow
of St. John’s College, Cambridge; Mathematical Lecturer o
King’s College.

AN ELEMENTARY TREATISE ON CURVE TRACING.
PERCIVAL FRrROST, M.A. 8vo. 1I2s

The author has written this book under the conviction that the skill
and power of the young mathematical student, in order to be thoroughly
available afterwards, ought to be developed in all possible divections. The
subject which he has chosen presents so mary faces, that it would be
difficult to find another whick, with a very limited extent of reading,
combines, to the same extent, so many valuable hints of methods of cal-
culations to be employed hereafter, with so muck pleasure in its present
use. In order lo understand the work it is not necessary to have muck
knowledge of what is called Higher Algebra, nor of Algebraical Geometry
of a higher kind than that which simply relates to the Conic Sections.
From the study of a work like this, it is believed that the student wi
derive many advantages. Espectally he will become skilled in making
correct approximations to the values of quantities, whick cannot be found
exactly, to any degree of accuracy whick may be required.
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Frost—continued.

THE FIRST THREE SECTIONS OF NEWTON’S PRINCIPIA.
With Notes and Illustrations. Also a collection of Problems,
principally intended as Examples of Newton’s Methods. By
PErcIVAL FrosT, M.A. Second Edition. 8vo. cloth. 10s. 64.

The author’s principal intention is to explain dificulties whick may be
encountered by the student on first reading the Principia, and to illustrate
the advantages of a careful study of the methods employed by Newton, by
showing the extent to whick they may be applied in the solution of problems ;
ke has also endeavoured o give assistance to the student who is engaged in
the study of the kigher branches of mathematics, by representing in a
geometrical form several of the processes employed in the Differential and
" Integral Calculus, and in the analytical investigations of Dy ics.

Frost and Wolstenholme.—A TREATISE ON SOLID
GEOMETRY. By PercivaL FrosT, M.A., and the Rev. J.
WOLSTENHOLME, M. A., Fellow and Assistant Tutor of Christ’s
College. 8vo. cloth. 18s.

The authors have endeavoured to present before students as comprehensive
a view of the subject as possible. Intending to make the subject accessible,
at least in the earlier portion, to all classes of students, they have endea-
voured to explain completely all the processes whick are most useful in
dealing with ordinary theorems and problems, thus dirvecting the student
20 the selection of methods whick are best adapted to the exigencies of each
problem. In the more difficult portions of the subject, they kave considered
themselves to be addyessing a kigher class of students ; and they have there
tried to lay a good foundation on whick to build, if any reader should
wishk 1o pursue the science beyond the limits to whick the work extends.

Godfray.—Works by HUGH GODFRAY, M.A., Mathematical
Lecturer at Pembroke College, Cambridge.

A TREATISE ON ASTRONOMY, for the Use of Colleges and
Schools. 8vo. cloth, 12s. 6d.

This book embraces all those branches of Astronomy whick have, from
time to time, been recommended by the Cambridge Board of Mathematical
Studies: but by far the larger and easier portion, adapted to the first three
days of the Examination for* Ho s, mav be read by _the more




26 EDUCATIONAL BOOKS.

Godfray—owntinued.

advanced pupils in many of our sckools. The author's aim has been to
convey clear and distinct ideas of the celestial phenomena. ‘It is a
working book,” says the GUARDIAN, *‘laking Astronomy in ils proper
Blace in mathematical sciences. ... Itisa book whick is not likely to
be got up unintelligently.”

AN ELEMENTARY TREATISE ON THE LUNAR THEORY,
with a Brief Sketch of the Problem up to the time of Newton.
Second Edition, revised. Crown 8vo. cloth. 5s. 6d.

These pages will, it is hoped, form an introduction to more recondite

works. Difficulties have been discussed at. considerable length, The =~

selection of the method followed with regard lo analytical solutions,
whick is the same as that of Airy, Herschel, &c. was made on account
of its simplicity ; it is, moreover, the method whick has obtained in the
University of Cambridge. “‘ As an dlementary treatise and introduction
20 the subject, we think it may justly claim to supersede all former ones.”—
LoNDON, EDIN. AND DUBLIN PHIL. MAGAZINE.

Hemming.—AN ELEMENTARY TREATISE ON THE
DIFFERENTIAL AND INTEGRAL CALCULUS, for the
Use of Colleges and Schools. By G. W. HEmMmING, M.A.,
Fellow of St. John's College, Cambridge. Second Edition, with
Corrections and Additions. 8vo. cloth. 2s.

€ There is no book in common use from which so clear and exact a
knowledge of the principles of the Calculus can be so readily obtained.” —
LITERARY GAZETTE.

Jackson.—GEOMETRICAL CONIC SECTIONS. An Elemen-
tary Treatise in which the Conic Sections are defined as the Plane
Sections of a Cone, and treated by the Method of Projection.
By J. STUART JACksoN, M. A., late Fellow of Gonville and Caius
College, Cambridge. 4s. 64.

This work has been written with a view to give the student the benefit of
the Method of Projections as applied to the Ellipse and Hyperbola.
When this Method is admitted into the treatment of the Conic Sections,
there are many reasons why they should be defined, not with reference to
the focus and direction, but according to the original definition from which
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they have their name as plane sections of a cone. This method is calcu-
lated to produce a material simplification in these curves, and to make the
proof of their properties more easily understood and remembered. Itis also
a powerful instrument in the solution of a large class of problems relating
o these curves.

Jellet (John H.)—A TREATISE ON THE THEORY OF
FRICTION. By Jou~N H. JELLET, B.D., Senior Fellow of
Trinity College, Dublin ; President of the Royal Irish Academy.
8vo. 8. 6d.

Tke theory of friction is as truly a part of Rational Mechanics as the
theory of gravitation. This book is taken up with a special investigation
of the laws of friction ; and some of the principles contained in it are
believed to be here enunciated for the first time. The work consists of eight
Chapters as follows :—1I. Definstions and Principles. II. Equilibrium
with Friction. III. Extreme Positions of Equilibrium. 1IV. Movement
of a Particle or System of Particles. V. Motion of a Solid Body. VlI.
Necessary and Possible Equilibrium. VII. Determination of the Actual
Value of the Acting Force of Friction. VIII. Miscellaneous Problems—
1. Problem of the Top. 2. Friction Wheels and Locomotives. 3.
Questions for Exercise. *‘ Thework is one of great research, and will
add much to the alreqdy great reputation of its author.”—SCOTSMAN.

Jones and Cheyne.—ALGEBRAICAL EXERCISES. Pro-
gressively arranged. By the Rev. C. A. JonEs, M.A., and C. H.
CHEYNE, M.A., F.R.A.S., Mathematical Masters of Westminster
School. New Edition. 18mo. cloth. 2s. 6.

This little book is intended to meet a difficulty which is probably felt more
or less by all engaged in leacking Algebra to beginners. It is, that while
new ideas are being acquived, old ones are forgotten. In the belief that
constant practice is the only remedy for this, the present series of miscel-
laneous exercises has been preparved.  Their peculiarily consists in this,
that though miscellancous they are yet progressive, and may be used by
the pupil almost from the commencement of hkis studies. The book
being intended chiefly for Schools and Funior Students, the higher parts
of Algebra have not been included.
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Kitchener.—A GEOMETRICAL NOTE-BOOK, containing
Easy Problems in Geometrical Drawing preparatory to the Study
of Geometry. For the Use of Schools. By F. E. KITCHENER,
M. A., Mathematical Master at Rugby. New Edition. 4to. 2s.

1t is the object of this book to make some way in overcoming the difficulties
of Geometrical conception, before the mind is called to the attack of
Geometrical theorems. A few .rimple methods of construction are g:ven ;
and space is left on eack page, in order that the learntr may draw in the
Sroures.

Morgan.—A COLLECTION OF PROBLEMS AND EXAM-
PLES IN MATHEMATICS. With Answers. By H. A.
MoRGAN, M.A., Sadlerian and Mathematical Lecturer of Jesus
College, Cambridge. Crown 8vo. cloth. 6s. 64.

Tkis book contains a number of problems, ckiefly elementary, in the
Mathematical subjects usually read at Cambridge. They have been
selected from the papers set during late years at Fesus College. Very few
of them are to be met with in other collections, and by far the larger
number are due to some of the most distinguisked Mathematicians in the
University.

Newton’s PRINCIPIA. Edited by Profess%r Sir W. THOMSON
and Professor BLACKBURN. 4to. cloth. 31Is. 64.

"It is a sufficient guarantee of the excellence of this complete edition of
Newton's Principia that it has been printed for and under the care of Pro-
fessor Sir William Thomson and Professor Blackburn, of Glasgow Uni-
versity.  The following notice is prefixed :—* Finding that all the editions
of the Principia are now out of print, we have been induced to reprint
Newtor's last edition [of 1726) without note or comment, only introducing
the © Corrigenda’ of the old copy and corvecting typographical ervors.”
Thebookis of a handsome size, with large type, fine thick paper, and cleanly
cut figures, and is the only modern edition containing the whole of Newton's
great work. “ Undoubtedly the finest edition of the text of the ¢ Pnnapta
which Iza: hitherto appeared.” —EDUCATIONAL TIMES.

Parkinson.—Works by S. PARKINSON, D.D., F.R.S., Fellow and
Tutor of St. John’s College, Cambridge.
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Parkinson—continued.

AN ELEMENTARY TREATISE ON MECHANICS. For the
Use of the Junior Classes at the University and the Higher Classes
in Schools. With a Collection of Examples. Fourth edition, revised.

" Crown 8vo. cloth. ¢s. 64.

In preparing this work the author's object has been to include n it
such portions of Theoretical Mechanics as can be conveniently investigated
without the use of the Differential Calculus, and so render it suitable as
a manual for the junior classes in the University and the higher classes
in Schools. With one or two short exceptions, ke student is not pr d
0 require a knowledge of any branches of Mashematics beyond the elements
of Algebra, Geometry, and Trigonometry. Several additional propositions
have been incorporated in the work for the purpose of rendering it more
complete ; and the collection of Examples and Problems has been largely
increased. -

A TREATISE ON OPTICS. Third Edition, revised and enlarged.
Crown 8vo. cloth. 10s. 64.

A collection o ples and problems has been appended to this work,
whick are sufficiently numerous and varied in character to afford useful
exercise for the student. [For the greater part of them, recourse has been
had to the Examination Popers set in the University and the several
Colleges during the last twenty years.

Phear.—ELEMENTARY HYDROSTATICS. With Numerous
Examples. By J. B. PHEAR, M. A, Fellow and late Assistant
Tutor of Clare College, Cambridge. Fourth Edition. Crown
8vo. cloth. 5s. 64.

This edition has been carefully revised throughout, and many new
illustrations and examples added, whick it is hoped will increase its
usefulness to students at the Universities and in Schools. In accordance
with suggestions from many engaged in tuition, answers to all the
Examples have been given at the end of the book.

Pratt.—A TREATISE ON ATTRACTIONS, LAPLACE’S.
FUNCTIONS, AND THE FIGURE OF THE EARTH.
By JouN H. PRATT, M.A., Archdeacon of Calcutta, Author of
¢ The Mathematical Principles of Mechanical Philosophy.” Fourth
Edition. Crown 8vo. cloth. 6s, 6d.
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The autho?’s chief design in this treatise is to give an answer to the
question, “ Has the Earth acquired its present jorm from being originally
in a_fluid state?” This Edition is a complete revision of the former ones.

Puckle.—AN ELEMENTARY TREATISE ON CONIC SEC-
TIONS AND ALGEBRAIC GEOMETRY. With Numerous
Examples and Hints for their Solution ; especially designed for the
Use of Beginners. By G. H. PuckLe, M.A. New Edition,
revised and enlarged. Crown 8vo. cloth. 7s. 64, .

This work is recommended by the Syndicate of the Cambridge Local
[Examinations. The ATHENEUM says the author *‘ displays an intimate
acquaintance with the difficulties likely to be felt, together with a singular
aptitude in removing them.”

Rawlinson.—ELEMENTARY STATICS, by the Rev. GEORGE
RAwLINSON, M.A. Edited by the Rev. EDWARD STURGES, M. A.,
of Emmanuel College, Cambridge, and late Professor of the Applied
Sciences, Elphinstone College, Bombay. Crown 8vo. cloth. 4s. 6d.

Published under the authority of Her Majesty’s Secretary of State for
India, for use in the Government Schools and Colleges in India.

Reynolds.—MODERN METHODS IN ELEMENTARY
GEOMETRY. By E. M. REYNOLDS, M.A., Mathematical

Master in Clifton College. Crown 8vo.  3s.6d.

This little book has been constructed on one plan throughout, that of
always giving in the simplest possible form the direct  proof from the nature
of the case. The axioms necessary to this simplicity have been assumea
without hesitation, and no scruple has been felt as to the increase of
their number, or the acceptance of as many elementary notions as
common experiente places past all doubl. Thebook difféers most from estab-
lished teaching in its constructios.s, and in s early application of Arith-

metic vo Geomelry.

Routh.—AN ELEMENTARY TREATISE ON THE DYNA.
MICS OF THE SYSTEM OF RIGID BODIES., With
Numerous Examples, By EPWARD JOHN RouTtH, M.A,, late
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Fellow and Assistant Tutor of’ St. Peter’s College, Cambridge;
Examiner in the University of London, Second Edition, enlarged.
Crown 8vo. cloth, 14s.

In this edition the author has made several additions to eackh chapter.
He has tried to make each chapter, as far as possible, complete in itself,
so that all that relates to any one part of the subject may be found in the
same place. This arrangement will enable every student to select his
own order in which to read the subject. The Examples whick will be
found at the end of eackh chapter have been chiefly selected [rom the
Examination Papers whkickh have been set in the University and the
Colleges in the last few years., ’
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WORKS

By the REV. BARNARD SMITH, M.A.,

Rector of Glaston, Rutland, late Fellow and Senior Bursar
of St. Peter’s College, Cambridge.

ARITHMETIC AND ALGEBRA, in their Principles and Appli-
cation ; with numerous systematically arranged Examples taken
from the Cambridge Examination Papers, with especial reference
to the Ordinary Examination for the B.A. Degree. Twelfth
Edition. Crown 8vo. cloth. 10s. 64.

This manual is now extensively used in Schools and Colleges, botk in
England and in the Colonies. It has also been found of great service for .
students preparing for the Middle Class and Civil and Military Service
Examinations, from the care that has been taken toelucidate the principles
of all the rules. The present edition has been carefully revised. *“ To
all those whose minds are sufficiently developed to comprekend the simplest
mathematical reasoning, and who have not yet thoroughly mastered the
principles of Avithmetic and Algebra, it is calculated to be of great
advaniage.” —ATHENZEUM. Of this work, also, one of the kighest possible
authorities, the late Dean Peacock, writes: *“ My. Smith's work is a most
useful publication. The rules are stated with great clearness. The
examples ave well selected, and worked out with just sufficient detail,
without being encumbered by too minute explanations ; and there prevails
throughout it that just proportion of theory and practice whick is the
crowning excellence of an elementary work.”

ARITHMETIC FOR SCHOOLS. New Edition. Crown 8vo.
cloth. 4s. 64. )

Adapted from the author's work on *‘ Avithmetic and Algebra,” by the
omission of the algebraic portion, and by the introduction of new exercises.
The reason of each arithmetical process is fully exhibited. The system of
Decimal Coinage is explained ; and answers to the exercises are appended
at the end. The Arithmetic is characterised as *“ admirably adapted for
instruction, combining just sufficient theory with a large and well-selected
collection of excercises for practice.”—JOURNAL OF EDUCATION.
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Barnard Smith—wntinued.

A KEY TO THE ARITHMETIC FOR SCHOOLS. Tenth
Edition. Crown 8vo. cloth.' 8s. 6d.

EXERCISES IN ARITHMETIC. With Answers. Crown 8vo.
imp cloth. 2s. 64.

Or sold separately, Part L. 1s. ; Part IL 1s.; Answers, 6d.

These Exercises have been published in order to give the pupil examples
in every rule of Arithmetic. The greater number have been carefully
compiled from the latest University and School Examination Papers.

SCHCOL CLASS-BOOK OF ARITHMETIC. 18mo. cloth. 3s.
Or sold separately, Parts I. and II. 10d. each; Part IIL 1s.

This manual, published at the request of many sckoolmasters, and
chiefly intended for National and Elementary Schools, kas been prepared
on the same plan as that adopted in the author’s School Arithmetic, whick
is in extenstve circulation in England and abroad. The Metrical Tables
have been introduced, from the conviction on the part of the author that
the knowledge of such tables, and the mode of applying them, will be of
great use to the rising generation.

KEYS TO SCHOOL CLASS-BOOK OF ARITHMETIC. Com-
plete in one volume, 18mo. cloth, 6s. 64.; or Parts I., II., and
III., 2s. 6d. each.

SHILLING BOOK OF ARITHMETIC FOR NATIONAL AND
ELEMENTARY SCHOOLS. 18mo. cloth. Or separately,
Part 1. 24.; Part II. 34.; Part III. 74. Answers, 6d.

THE SAME, with Answers complete. 18mo. cloth. 1s. 6d.

This Shilling Book of Arithmetic has been prepared for the use o)
National and other schools at the urgent request of numerous Masters of
schools both at home and abroad. The Explanations of the Rules and
the Examples will, it is hoped, be found suited to the most elementary

classes.

KEY TO SHILLING BOOK OF ARITHMETIC. 18mo. cloth.

4s. 6d.
[
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Barnard Smith—wntinued.

EXAMINATION PAPERS IN ARITHMETIC. 18mo. cloth.
1s. 64. The same, with Answers, 18mo. Is. 9d.

The object of these Examination Papers is to test students both in the
theory and practice of Arithmetic. It is hoped that the method adopted
will lead students to deduce results from general principles rather than
to apply stated rules. The author belicves that the practice of giving
examples under particular rules makes the working of Arithmetic quite
mechanical, and tends to throw all but very clever boys off their balance
when a general paper on the subject is put before them.

KEY TO EXAMINATION PAPERS IN ARITHMETIC.
18mo. cloth. 4s. 64.

THE METRIC SYSTEM OF ARITHMETIC, ITS PRINCIPLES
AND APPLICATION, with numerous Examples, written
expressly for Standard V, in National Schools. Fourth Edition.
18mo, cloth, sewed, 34,

Y I the New Cods of Regwlations issued by the Council of Education it
is stated “ that in all schools children in Standards V. and V1. should
Enow the principles of the Metric System, and be able to explain the
advantages to be gained from uniformity in the method of. “forming multiples
and sub-multiples of the unit.” In this little book, Mr. Smitk clearly
and simply explains the principle of the Metric System, and in con-
siderable detail expounds the French system, and its relation to the
ordinary English method, taking the pupil on as far as Compound
Division. The book contains numerous Examples, and two wood-cuts
illustrating the Metric Tables of Surface and Solidity. Answers to the
Examples are appended.

A CHART OF THE METRIC SYSTEM, on a Sheet, size 42 in.
by 34 in. on Roller, mounted and varnished, price 3s. 6d. Fourth
Edition.

By the New Educational Code it is ordained that a Chart of the Metric

System be conspicuously hung up on the walls of every school under

Government inspection. The publishers belicve that the present Chart will

be found to answer all the requirements of the Code, and afford a full and

perfectly intelligible view of the principles of the Metric System. The
principle of the system is clearly stated and illustrated by examples ; the
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Barnard Smith—cwntinued.

Method of Forming the Tables is set forth ; Tables follow, clearly showing
the English equivalent of the French measures of—1. Length ; 2. Surfoce;
3. Solidity ; 4. Weight; 5. Capacity. At thebottom of the Ckartis drawn
a full-length Maric Measure, subdivided distinctly and intelligibly into
Decimetres, Centimetres, and Millimetres. * We do not rvemember that
ever we have seen teaching by a chart more happily carried out.”—SCcHOOL
BoARD CHRONICLE.

Also a Small Chart on a Card, price 1d.

EASY LESSONS IN ARITHMETIC, combining’ Exercises in
Reading, Writing, Spelling, and Dictation. Part I. for Standard
I. in National Schools. Crown 8vo. od.

Diagrams for School-room walls in preparation.

From the novel method and the illustrations used this little book cannot
but tend to make the teacking of Arithmetic even o very young children
interesting and successful. If the book be used according to the divections of
the author, the method of instruction cannot but prove sound and easy, and
acceptable to teacker and child.  The Standard of Examination fixed by
the Education Department for 1872 has been adhered to. THE WEST-
MINSTER REVIEW says :—*¢ We should strongly advise everyone to study
carefully Mr. Barnard Smith’s Lessons in Arithmetic, Writing, and
Spelling. A more excellent little work for a first introduction to know-
ledge cannot well be written. My. Smith’s larger Text-books on Arithmetic
and Algebra are alyeady most favourably known, and ke has proved now
that the difficulty of writing a lext-book which begins ab ovo is really sur-
mountable ;' but we shall be much mistaken if this little book has not cost
its author more thought and mental labour than any of his more elaborate
text-books. The plan to combine arithmetical lessons with those in reading
and spelling is perfectly novel, and it is worked out in accordance with the
aims of our National Schools ; and we are convinced that its general in-
troduction in all elementary schools throughout the country will produce

»

£ 7 it 2,

)
great educ L.ges.

THE METRIC ARITHMETIC.

This book will go thovoughly into the principles of the System, intro-
ducing the money tables of the various countries whick have adopted it,
and containing a very large number of Examples and Examination

Papers. [Nearly ready.
cC2
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Snowball.—THE ELEMENTS OF PLANE AND SPHERI-
CAL TRIGONOMETRY ; with the Construction and Use of
Tables of Logarithms. By J. C. SNowBALL, M.A. Tenth Edition.
Crown 8vo. cloth. 7s. 64.

In preparing the present edition for the press, the text has been
subjected to a carveful revision ; the proofs of some of the more impor-
tant propositions have been rendered more struct and general ; and more
than two hundred examples, taken principally from the questions set of
late years in the public Examinations of the University and of indévidual
Colleges, have been added to the collection of Examples and Problems for
practice.

Tait and Steele.—A TREATISE ON DYNAMICS OF A
PARTICLE. With numerous Examples. By Professor TAIT and
Mr. STEELE. New Edition, enlarged. Crown 8vo. cloth. 10s. 64.
In this treatise will be found all the ordinary propositions, connected
with the Dynamics of Particles, whick can be conveniently deduced without
.the use of D’ Alembert’s Principle. Throughout the book will be found a
number of illustrative examples introduced in the text, and for the most
part completely worked out ; others with occasional solutions or hints to
assist the student are appended to eack chapter. For by far the greater
portion of these, the Cambridge Senale-House and College Examination
Papers have been applied to.  In the new edition numerous trivial errors,
.and a few of a more serivus character, have been corrected, while many
.new examples have been added.

Taylor.—GEOMETRICAL CONICS; including Anharmonic
Ratio and Projection, with numerous Examples. By C. TAYLOR,
B.A., Scholar of St. John’s Coll. Camb, Crown 8vo. cloth. 7s. 6d.

This work contains elementary proofs of the principal properties of Conic

Sections, together with chapters on Projection and Anharmonic Ratio.

Tebay.—ELEMENTARY MENSURATION FOR SCHOOLS.
With numerous Examples. By SEpTiIMUS TEBAY, B.A., Head
Master of Queen Elizabeth’s Grammar School, Rivington. Extra
fcap. 8vo. 3s. 64.

The object of the present work is to enable boys to acquire a moderate
knowledge of Mensuration in a reasonable time. Al difficult and useless
matter has been avoided.  The examples for the most part are easy. and
the rules are concise. ** A very compact useful manual.” —SPECTATOR.




. MATHEMATICS. 37

WORKS

By I. TODHUNTER, M.A, F.R.S,,

Of St. John’s College, Cambridge.

““ They are all good, and eack volume adds to the value of the rest.”—
FREEMAN. “ Perspicuous language, vigorous investigations, scrutiny of
difficulties, and methodical treatment, characterise Mr. Todkunter's works.”’
—CiviL ENGINEER.

THE ELEMENTS OF EUCLID. For the Use of Colleges and
Schools. New Edition. 18mo. cloth. 3s. 6d.

No method of overcoming the difficulties experienced by young students of
Euclid appears to be so useful as that of breaking up the demonstrations
into thesr constituent parts ; a plan strongly recommended by Professor
De Morgan. In the present Edition eack distinct assertion in the argu-
ment begins a new line; and at the ends of the lines are placed the
necessary references to the preceding principles on whick the assertions
depend. The longer propositions arve distributed into subordinate parts,
whick are distinguished by hreaks at the beginning of the lines. Notes,
Appendix, and a collection of Exercises are added,

MENSURATION FOR BEGINNERS. With numerous Examples.
New Edition. 18mo. cloth. 2s. 6d.

The subjects included in the present work are those whick have usually
found a place in Elementary Treatises on Mensuration. The mode of
treatment has been determined by the fact that the work is intended for the
use of beginners. Accordingly it is divided into short independent chapters,
whick are followed by appropriate examples. A knowledge of the elements
of Arithmetic is all that is assumed; and in connection with most of the
Rules of Mensuration it has been found practicable to give suck explana-
tum: and llustrations as will supply the place of formal mathematical

trations, whick ld have been unsuitable to the character of the
work. *‘ For .nmplzaty and clearness of arrangement it is unsurpassed
by any text-book on the subject whick has come under our motice,”—
EpucaTIONAL TIMES,
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ALGEBRA FOR BEGINNERS. With numerous Exmples. New

Edition. 18mo. cloth. 2. 6d.

Great pains have been taken to render this work sntelligible to young
students, by the use of simple language and by copious explanations. In
determining the subjects to be included and the space to be assigned to each,
the author has been guided by the Papers given at the various examinations
in dementary Algebra whick are now carvied on in this country. The
book may be said to consist of three parts. The first part contains the
elementary operations in integral and fractional expressions; the second
the solution of equations and problems ; the third treats of various subjects
which are introduced but rarely into Examination Pagers, and are more
briefly discussed. Provision has at the same time been made for the
introduction of easy eyuations and problems at an early stage—jfor those
who prefer suck a course. .

KEY TO ALGEBRA FOR BEGINNERS. Crown 8vo. cloth,
6s. 64,

TRIGONOMETRY FOR BEGINNERS. With numerous Examples.
New Edition. 18mo. cloth. 2s5. 6.

Intended to serve as an introduction to the larger treatise on Plane
Trigonometry, published by the author. The same plan has been adopted
as in the Algebra for Beginners : the subject is discussed in short chapters,
and a collection of examples is attached to eack chapler. The first fourteen
chapters present the geometrical part of Plane Trigonometry ; and contain
all that is necessary for practical purposes. The range of matter included
is suck as seems requived by the various examinations in elementary Tvi-
gonometry which are now carvied on in this country. Answers are
appended.

MECHANICS FOR BEGINNERS. With numerous Examples.
New Edition. 18mo. cloth. 4s. 6d.

Intended as a companion to the two preceding books. Thework formsan
elementary treatise on demonstyative mechanics. A knowledge of the elements
at least of the theory of the subject is extremely valuable even for those who
are mainly concerned with practical results.  The author has accordingly
endeavoured to provide a suitable introduction to the study of applied as
well as of theoretical mechanics. The work consists of two parts, namely,
Statics and Dynamics. It will be found to contain all that is usually
comprised in elementary treatises on Mechanics, together with some additions,
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ALGEBRA. For the Use of Colleges and Schools. Fifth Edition.
Crown 8vo. cloth, 7. 64.

This work contains all the propositions whick are usually included in
tlementary treatises on Algebra, and a large number of Examples for
Exercise. The author kas sought to vender the work easily intelligible to

tudents, without impairing the accuracy of the demonstrations, or com-
tracting the limits of the subject. The Examples, about Sixteen hundred
and fifty én number, have been selected with a view to illustrate every part
of the subject. Eack chapler is complete in itself; and the work will be
Jound peculiarly adapted to the wants of students who are without the aid
of a lteacher, The Answers to the Examples, with kints for the solution of
some in whick assistance may be needed, are given at the end of the book.
In the present edition two New Chapters and Three hundred miscellancous
Ezxamples have been added. The latter are arvanged sn sels, eackh set
containing ten Examples. It has merits which unguestionably place
§¢ first in the class to whick it belongs.”—EDUCATOR.

KEY TO ALGEBRA FOR THE USE OF COLLEGES AND
SCHOOLS. Crown 8vo. 10s. 6d.

AN ELEMENTARY TREATISE ON THE THEORY OF
EQUATIONS. Second Edition, revised. Crown 8vo. cloth.
7. 6d.

This treatise contains all the propositions whick are usually included
in clementary treatises on the theory of Equations, together with Examples
for exercise. These have been selected from the College and Unsversity
Examination Papers, and the vesults have been given when it appeared
necessary. In order to exhibit a comprehensive view of the subject, the
treatise includes investigations whick are not found in all the preceding
clementary treatises, and also some investigations whick are not to be found
in any of them. For the Second Edition the work has been revised and
some additions have been made, the most important being an account of
the researches of Professor Sylvester respecting' Newton's Rule. ‘A
thoroughly trustworthy, complete, and yet not too claborate treatise
PHILOSOPHICAL MAGAZINE.

PLANE TRIGONOMETRY. For Schools and Colleges. Fourth
Edition. Crown 8vo. cloth. 5s.

Tke design of this work has been to render the subject intelligible to
beginners, and at the same time to afford the student the opportunity of
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obtaining all the information whick he will reguive on this branch of
Mathematics. Eack chapter is followed by a set of Examples: those
whick are entitled Miscellaneous Examples, logether with a few in some
of the other sets, may be advantageously veserved by the student for exercise
after ke has made some progress in the subject. In the Second Edition
the kints for the solution of the Examples have been considerably increased.

A TREATISE ON SPHERICAL TRIGONOMETRY. New
Edition, enlarged. Crown 8vo. cloth. 4s. 64.

The present work is constructed on the same plan as the treatise on
Plane Trigonometry, to whick it is inlended as a sequel. In the account
of Napier’s Rules of Circular Parts, an explanation has been given of a
method of proof devised by Napier, whick seems to have been overlooked
by most modern writers on the subject.  Conmsiderable labour has been
bestowed on the text in ovder to render it comprehensive and accurate, and
the Examples (selected chiefly from College Examination Papers) have
all been carefully verified. ‘¢ For educational purposes this work seems
to be superior to any others on the subject.”—CRITIC.

PLANE CO-ORDINATE GEOMETRY, as applied to the Straight
Line and the Conic Sections. With numerous Examples. Fourth
Edition, revised and enlarged. Crown 8vo. cloth. 7s. 6d.

The author has here endeavoured to exhibit the subject in a simple
manner for the benefit of beginners, and at the same time to include in one
volume all that students usually requive. In addition, therefore, to the
propositions whick kave always appeared in suck treatises, ke has intro-
duced the methods of abridged notation, whkick are of more recent origin ;
these methods, whick are of a less elementary character than the rest of the
work, are placed in separate chaplers, and may be omitted by the student
at first.

A TREATISE ON THE DIFFERENTIAL CALCULUS. With
numerous Examples. Sixth Edition. Crown 8vo. cloth, 10s. 6.

The author has endeavoured in the present work to exhibit a compre-
henstve view of the Differential Calculus on the method of limits. In the
more elementary portions ke has entered into considerable detail in the
explanations, with the hope that a reader who is without the assistance of a
tutor may be enabled to acquire a competent acquaintance with the subject.
The method adopted is that of Differential Coefficients. To the different
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chapters are appended examples sufficiently numevous to render another
- book vy 5 these examples being tly selected from College Ex-

J

amination Papers. ‘It has already taken its place as the ltext-book
on that subject.””—PHILOSOPHICAL MAGAZINE.

A TREATISE ON THE INTEGRAL CALCULUS AND ITS
APPLICATIONS. With numerous Examples. Third Edition,
revised and enlarged. Crown 8vo. cloth. 105, 64.

This is designed as a work at once el tary and complete, adapted
Jor the use of beginners, and sufficient for the wants of advanced .rtudmt.t.
In the selection of the propositions, and in the mode of establishing them,
it kas been sought to exhibit the principles clearly, qnd to illustrate
all their most important resulls. The process of summation has been
repeatedly brought forward, with the view of securing the attention of
the student to the notions whick form the true foundation of the Calculus
dtself, as well as of its most valuable applications. Every attempt has been
made to explain those difficulties whick usually perplex beginners, especially
with reference to the limits of integrations. A new method has been adopted
in regard to the transformation of multiple integrals. The last chapter
deals with the Calculus of Variations. A large collection of exercises,
selected from College Examination Papers, has been appended to the several
chapters.

EXAMPLES OF ANALYTICAL GEOMETRY OF THREE
DIMENSIONS. Third Edition, revised. Crown 8vo. cloth.
4s.

A TREATISE ON ANALYTICAL STATICS. With numerous
Examples. Third Edition, revised and enlarged. Crown 8vo.
cloth. 105, 64.

In this work on statics (treating of the laws of the equilibyium of bodies)
will be found all the propositions whick usually appear in treatises on
Theoretical Statics. To the different chapters examples are appended,
whick have been principally selected from University Examination Pagers.
In the Third Edition many additions have been made, in order to illus-
trate the application of the principles of the subject to the solution of
problems.

A HISTORY OF THE MATHEMATICAL THEORY OF
PROBABILITY, from the time of Pascal to that of Laplace.
8vo. 8s.
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The subject of this volume has kigh claims to consideration on account of
the subtle problems whick it involves, the valuable contributions to analysis
which it has produced, its important practical applications, and the emi-
nence of those who have cultivated st. The subject claims all the interest
whick illustrious names can confer: nearly every great mathematician
within the range of a century and a half comes up in the course of the
history. The present work, though principally a history, may claim the
title of a comprekensive treatise on the Theory of Probability, for it assumes
in the reader only so much knowledge as can be gained from an clementary
book on Algebra, and introduces kim to almost every process and every
species of problem whickh the literature of the subject can furnish. The
author has been careful to reproduce the essential elements of the original
works whick he kas analysed, and to corroborate his statements by exact
quotations from the originals, in the languages in whick they were
published.

RESEARCHES IN THE CALCULUS OF VARIATIONS,
principally on the Theory of Discontinuous Solutions: an Essay
"to which the Adams Prize was awarded in the University of Cam-
bridge in 1871. 8vo. 6s.

The subject of this Essay was prescribed in the following terms by the
Examiners :—** A determination of the circumstances under whick dis-
contmmtyqf any kind presents itself in the solution of a problem of
ma. or z tn the Calculus of Variations, and applications to
particular instances. 1t is expected that the discussion of the tnstances
skould be exemplified as far as possible geometrically, and that attention be
especially airected to cases of real or supposed failure of the Calculus.” The
Essay, then, is mainly devoted to the consideration of disconts; solutions ;
but incidentally various other questions in the Calculus of Vanations are
examined and elucidated. The author hopes that he has definitely contri-
buted to the extension and impr t of our knowledge of this refined
department of analysis.

Wilson (J. M.)—ELEMENTARY GEOMETRY. Books
I. II. IIIL. containing the subjects of Euclid’s First Four Books
following the Syllabus of Geometry prepared by the Geometrical
Association. Third Edition. Extra fcap. 8vo. 3s5. 64. ByJ. M.
WILsON, M.A., late Fellow of St. John’s College, Cambridge,
and Mathematical Master of Rugby School.
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SOLID GEOMETRY AND CONIC SECTIONS. With Appen-
dices on Transversals and Harmonic Division. For the use of
Schools. By J. M. WiLsoN, M.A, Second Edition. Extra fcap.
8vo. 3s. 6d.

This work is an endeavour to introduce tnto schools some portions of
Solid Geometry whick are now very little read in England. The first
twenty-one Propositions of Euclid’s Eleventh Book are usually all the
Solid Geometry that a boy reads till he meets with the subject again in the
course of his analytical studies. And this is a matter of regret, because
this part of Geometyy is spectally valuable and attractive. In it the atten-
tion of the student is strongly called to the subject matter of the reasoning ;
the geometrical imagination is exercised ; the methods employed in it
are more ingenious than those in Plane Geometry, and have greater diffi-
culties to meet ; and the applications of it in practice are more varied.

Wilson (W. P.)—A TREATISE ON DYNAMICS. By
W. P. WILsON, M. A., Fellow of St. John’s College, Cambridge,
and Professor of Mathematics in Queen’s College, Belfast. 8vo.
9s. 64,

4 This treatise supplies a great educational need.”—EDUCATIONAL
TIMES.

Wolstenholme.— A BOOK OF MATHEMATICAL
PROBLEMS, on Subjects included in the Cambridge Course,
By JosepPH WOLSTENHOLME, Fellow of Christ’s College, some-
time Fellow of St. John’s College, and lately Lecturer in Mathe-
matics at Christ’s College. Crown 8vo, cloth. 8s. 64.

CONTENTS:—Geometry (Euclid)—Algebra—Plane Trigonometry—
Geometrical Conic Sections—Analytical Conic Sections— Theory of Equa-
tions— Differential Calculus— Integral Calculus—Solid Geometry—Statics
— Elementary Dynamics—Newton— Dynamics of a Point—Dynamics of
a Rigid Body— Hydrostatics—Geometrical Optics—Spherical Trigonometyy
and Plane Astronomy. ** Fudicious, symmetrical; and well arranged.”—
GUARDIAN.
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SCIENCE.
ELEMENTARY CLASS-BOOKS.

THE iinportance of Science as an element of sound educa-
tion is now generally acknowledged ; and accordingly it
is obtaining a prominent place in the ordinary course of
school instruction. It is the intention of the Publishers to
produce a complete series of Scientific Manuals, affording
full and accurate elementary information, conveyed in clear
and lucid English. The authors are well known as among
the foremost men of their several departments; and their
names form a ready guarantee for the high character of the
books. Subjoined is a list of those Manuals that have
already appeared, with a short account of each. Others
are in active preparation; and the whole will constitute a
standard series specially adapted to the requirements of be-
ginners, whether for private study or for school instruction.

ASTRONOMY, by the Astronomer Royal.

POPULAR ASTRONOMY. With Illustrations. By Sir G.B.
Amry, K.C.B., Astronomer Royal. New Edition. 18mo.
cloth. 4s. 64.

This work consists of six lectures, whick are intended *““ to explain to
intelligent persons the principles on whick the instruments of an Observa-
tory arve constructed (omitting all details, so far as they are mevely sub-
sidiary ), and the principles on whick the observations made with these
instruments are treated for deduction of the distances and weights of the
bodies of the Solar System, and of a few stars, omitting all minutie of.



SCIENCE. 45

Elementary Class-Books—cntinued.

formule, and all troubl details of calculation.” The speciality of this
volume is the divect refevence of every step to the Observatory, and the full
description of the methods and instruments of observation.

ASTRONOMY.

MR, LOCKYER’S ELEMENTARY LESSONS IN ASTRO-
NOMY. With Coloured Diagram of the Spectra of the Sun,
Stars, and Nebule, and numerous Illustrations, By J. NORMAN
LOCKYER, F.R.S. New Edition. 18mo, 5s. 64.

The author has here aimed to give a connected view of the whole subject,
and to supply facts, and ideas founded on the facts, to serve as a basis for
subsequent study and discussion. The chapters treat oy the Swars and
Nebule ; the Sun ; the Solar System ; Apparent Movements of the Heavenly
Bodies ; the Measurement of Time; Light ; the Telescope and Spectroscape
Apparent Places of the Heavenly Bodies; the Real Distances and Dimen-
sions; Universal Gravitation. The most recent astronomical discoveries
are incorporated. Mr. Lockyers work supplements that of the Astronomer
Royal mentioned in the previous article.  ** The book is full, clear, sound,
and worthy of attention, not only as a popular exposition, but as a scientific
¢ Index.’ ”—ATHENZEUM. *‘ The most fascinating of elementary books
on the Sciences.”—NONCONFORMIST.

QUESTIONS ON LOCKYER'S ELEMENTARY LESSONS
IN ASTRONOMY. For the Use of Schools. By JoHN FORBES-
ROBERTSON. 18mo. cloth limp. 1s. 6d.

PHYSIOLOGY. .
PROFESSOR HUXLEY'S LESSONS IN ELEMENTAR
PHYSIOLOGY. With numerous Illustrations. By T. H.
Hux1Ey, F.R.S., Professor of Natural Historyin the Royal School
of Mines. New Edition. 18mo. cloth. 4s. 64.

This book describes and explains, in a series of graduated lessons, the
principles of Human Physiology ; or the Structure and Functions of the
Human Body. The first lesson supplies a general view of the subject.
This is followed by sections on the Vascular or Venous System, and the
Circulation ; the Blood and the Lymph ; Respiration ; Sources of I oss
and of Gain to the Blood ; the Function of Alimentation ; Motion and
Locomotion ; Sensat.ons and Sensory Organs; the Organ of Sight; the

A
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Coalescence of Semsations with one another and with other States of Con-
sciousness ; the Nevvous System and Inmervation; Histology, or the
Minute Structure of the Tissues. A Table of Anatomical and Physio-
logical Constants is appended. The lessons are fully isllustrated by
numerous engravings. The new edition kas been thovoughly revised, and
a considerable number of new illustrations added, several of these having
been taken from the rabbit, the skeep, the dog, and the frog, in order to aid
those who attempt to make their knowledge real by acquiring some practical
acquaintance with the facts of Anatomy and Physiology. *‘ Pure gold
throughout.”—GUARDIAN.  *‘ Unguestionably the clearest and most
complete elementary treatise on this subject that we possess in any lan-
guage.”—WESTMINSTER REVIEW,

QUESTIONS ON HUXLEY’S PHYSIOLOGY FOR SCHOOLS.
By T. ALcock, M.D. 18mo. 1s. 6d.

These Questions were drawn up as aids lo the instruction of a class of
young people in Physiology.

BOTANY.

PROFESSOR OLIVER’S LESSONS IN ELEMENTARY
BOTANY. Withnearly Two Hundred Illustrations. New
Edition. 18mo. cloth. 4s. 64.

This book is designed to teach the Elements of Botany om Professor
Henslow's plan of selected Fypes and by the use of Schedules. The earlier
chapters, embracing the clements of Structural and Physiological Botany,
introduce us to the methodical study of the Ordinal Types. The con-
cluding chapters are entitled, ** How to dry Plants” and *‘ How to
describe Plants.,”” A valuable Glossary is appended to the volume. In
the preparation of this work free use Ras been made of the manuscript
materials of the late Professor Henslow.

CHEMISTRY.
PROFESSOR ROSCOE’S LESSONS IN ELEMENTARY
CHEMISTRY, INORGANIC AND ORGANIC. By HENRrY
E. Roscog, F.R.S., Professor of Chemistry in Owens College,
Manchester., With numerous Illustrations and Chromo-Litho of
' the Solar Spectrum, and of the Alkalies and Alkaline Earths,
New Edition. 18mo. cloth, 4s.6d.
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« 4% has been the endeavour of the author to arvange the most important
JSacts and principles of Modern Chemistry in a plain but concise and
scientific form, suited to the present requirements of elementary instruction.
For the purpose of facilitating the attainment of exactitude in the knowledge
of the subject, a series of exercises and questions upon the lessons have been
added.  The metric system of weights and measures, and the centigrade
thermometric scale, ave used throughout the work. The New Edition,
besides new wood-cuts, contains many additions and impr s, and
includes the most important of the latest discoveries. ““ As a standard
general text-book it deserves to take a leading place.”—SPECTATOR. ‘¢ We
unhesitatingly pronounce it the best of all our clementary treatises on
Chemistry.”—MEDICAL TIMES,

In ordering, please specify Macmillan’s Edition.

POLITICAL ECONOMY.

POLITICAL ECONOMY FOR BEGINNERS. By MILLICENT
G. FAWCETT. New Edition. 18mo. 2. 64,

This work has been written mainly with the hope that a short and
elementary book might help to make Political Economy a more popular
study in boys and girls’ schools. In order to adapt the book especially for
sckool use, questions have been added at the end of eack chapter. In the
New Edition cack page has been carefully revised, and at the end of eack
chapter afier the questions a few little pussles have been added, which will
add interest to the book and teack thelearner to think for kimself. ¢ Clear,
compact, and comprehensive.”—DAILY NEWS, ¢ The relations of capital
and labour have mnever been more simply or more clearly expounded.”—
CONTEMPORARY REVIEW.

LOGIC.
ELEMENTARY LESSONS IN LOGIC ; Deductive and Induc-
tive, with copious Questions and Examples, and a Vocabulary of
Logical Terms. By W. STANLEY JEVONS, M. A., Professor of Logic
in Owens College, Manchester. New Edition. 18mo. 3s 64.

In preparving these Lessons the author has attempted to show that Logic,
even in its traditional form, can be made a highly useful subject of study,
and a powerful means of mental exercise. With this view he has avoided
the use of superfluous technical terms, and has abstained from entering
into questions of a purely speculative or metaphysical character. For the
puerile illustrations too often found in works on Logic, examples drawn

i
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from the distinct objects and ideas treated in the natural and experimental
sciences' have beem gemevally substituted. At the end of almost every
Lesson will be found references to the works in whick the student will most
profitably comtinue kis reading of the subject treated, so that this little
volume may serve as a guide to a move extended course of study. The
GUARDIAN thinks “ nothing can be better for a school-book,” and the
ATHENZEUM calls it *“ a manual alike simple, interesting, and scientific.”

PHYSICS.
LESSONS IN ELEMENTARY PHYSICS. By BALFOUR
STEWART, F.R.S., Professor of Natural Philosophy in Owens
College, Manchester. With numerous Illustrations and Chromo-
liths of the Spectra of the Sun, Stars, and Nebulz. New Edition.
18mo. 4s. 6d.

A description, in an e tary y of the most important of those
laws whick regulate the phenomena of nagure. The active agents, keat,
light, electricily, de., are regarded as varieties of energy, and the work is
so arranged that their relation to one another, looked at in this light, and
the paramount importance of the laws of energy, are clearly brought out.
The volume contains all the necessary illustrations, and a plate represent-
ing the Spectra of Sun, Stars, and Nebula, forms a frontispiece. The
EDUCATIONAL TIMES calls this * the beau ideal of a scientific text-book,
clear, accurate, and thorough.”

PRACTICAL CHEMISTRY. .
THE OWENS COLLEGE JUNIOR COURSE OF PRAC-
TICAL CHEMISTRY. By Francis Jones, Chemical Master
in the Grammar School, Manchester. With Preface by Professor
RoscoE. With Illustrations. New Edition. 18mo. 2s. 64.

This little book contains a skort description of a course of Practical
Chemistry, whick an experience of many years has proved suitable for
those commencing the study of the science. It is intended to supplement,
not to supplant, instruction given by the teacker. The subject-matter has
been very carefully compiled, and many useful cuts are introduced.

ANATOMY.
LESSONS IN ELEMENTARY ANATOMY. ByST. GEORGE
M1varT, F.R.S., Lecturer in Comparative Anatomy at St. Mary’s
Hospital. With upwards of 400 Illustrations. 18mo. 6s: 6.
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These Lessons are intended for teackers and students of both sexes not
alveady acquainted with Anatomy. The author has endeavoured, by
certain additions and by the mode of treatment, also to fit them for students
in medicine, and generally for those acquainted with k anatomy, but
desirous of learning ils more significant relations to the structure of other
animals. The LANCET says, *“ It may be questioned whether any other
work on Anatomy contains in like compass so proportionately great a mass
of information.” The MEDICAL TIMES remarks, * The work is excellent,
and should be in the hands of every student of k tomy.”

MANUALS FOR STUDENTS.

Flower (W. H.)—AN INTRODUCTION TO THE OSTE-
OLOGY OF THE MAMMALIA. Being the substance of
the Course of Lectures delivered at the Royal College of Surgeons
of England in 1870. By W. H. FLowegr, F.R.S., F.R.C.S.,
Hunterian Professor of Comparative Anatomy and Physiology.
With numerous Illustrations, Globe 8vo. 7s. 64.

Although the present work contains the substance of a Course of Lectures,
the form has been changed, so as the better to adapt it as a handbook for
students, Theoretical views have been almost entively excluded : and while
it 15 smpossible in a scientific treatise to avoid the employment of technical
terms, it has been the author’s endeavour to use no more than absolutely
necessary, and lo exercise due care in selecting only those that seem most
appropriate, or whick have recetved the sanction of general adoption. Witk
a very few exceptions the illustrations have been drawn expressly for this
work from specimens in the Museum of the Royal College of Surgeons,

Hooker (Dr.)—THE STUDENT'S FLORA OF THE
BRITISH ISLANDS. By J. D. Hookxkr, C.B, F.R.S.,
M.D., D.C.L., Director of the Royal Gardens, Kew. Globe
8vo. 10s. 6d. .

The object of this work is to supply students and field-botanists with &
fuller account of the Plants of the British Islands than the manuals.
kitherto in use aim at gwing. The Ordinal, Generic, and Specific
characters have been re-written, and are to a great extent original, and’
drawn from living or dried specimens, or both. *‘ Cannot fail to perfectly
Sulfil the purpose for whick it is intended”—LAND AND WATEK.
‘¢ Containing the fullest and most accurate manual of the kind that has yet
appeared.”—PALL MALL GAZETTE.

D
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Oliver (Professor).—FIRST BOOK OF INDIAN BOTANY.

. By DANIEL OLIVER, F.R.S., F.L.S., Keeper of the Herbarium
and Library of the Royal Gardens, Kew, agd Professor of Botany
in University College, London. With numerous Illustrations.
Extra fcap. 8vo. 6s. 64,

"This manual is, in substance, the author's “Lessons in Elementary
Botany,” adapted for use in India. In preparing it ke has had in view
the want, often felt, of some handy résumé of Indian Botany, whick might
be serviceable not only to residents of India, but also to any one about to
proceed thither, desivous of getting some preliminary idea of the Botany of
that country. *‘ It contains a well-digested y of all tial know-
ledge pertaining to Indian botany, wrought out in accordance witk the best
principles of scientific arrangement.”—ALLEN’S INDIAN MAIL,

Other volumes of these Mansals will follow.

Ball (R. S., A.M.)—EXPERIMENTAL MECHANICS.
A Course of Lectures delivered at the Royal College of Science
for Ireland. By ROBERT STAWELL BALL, A.M., Professor of
Applied Mathematics and Mechanics in the Royal College of
Science for Ireland (Science and Art Department). Royal 8vo.
16s.

The author’s aim has been to create in the mind of the student physical
¢deas corresponding to theoretical laws, and thus to produce a work whickh
may be vegarded either as a supplement or an introduction to manuals of
theoretic mechanics. To realize this design, the copious use of experimental
illustrations was necessary. The apparatus used in the Lectures, and
Jogured in the volume, has been principally built up from Professoy Willis's
most admirable system. In the selection of the subjects, the question of
practical utilify kas in many cases been regarded as the one of paramount
importance. The el tary truths of Meckhanics are too well known to
admit of novelly, but it is believed that the mode of treatment whick is
adopted is more or less original.  This is especially the case in the Lectures
relating to friction, to the mechanical powers, to the strength of timber and
structures, to the laws of motion, and to the pendulum. The illustrations,
drawn from the apparatus, are nearly all original, and are beautifully
executed, .
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Clodd.—THE CHILDHOOD OF THE WORLD: a Simple
Account of Man in Early Times. By EpwARD CLoDD, F.R.A.S.
Second Edition, Globe 8vo. 3s.

PROFESSOR MAX MULLER, i a letler to the Author, says: ‘I read
your book with great pleasure. I have no doubt it will do good, and I
hope you will continue your work. Nothing spoils our temper so muck as
having to unlearn in youth, mankood, and even old age, so many things
whick we were taught as children. A book like yours will prepare a far
better soil in the child’s mind, and I was delighted to have it to read to

my ckildren.”

Cooke (Josiah P., Jun.)—FIRST PRINCIPLES OF
CHEMICAL PHILOSOPHY. By JosiaH P. CookE, Jun.,
Ervine Professor of Chemistry and Mineralogy in Harvard College.
Crown 8vo. 12s.

The obfect of the author in this book is to present the philosophy of
Chemistry in suck a form that it can be made with profit the subject of
College recitations, and furnisk the teacher with the means of testing the
studen?'s [fasthfulness and ability. Witk this view the subject has been
developed in a logical order, and the principles of the science are taught
independently of the experimental evidence on whick they rest.

Guillemin.—THE FORCES OF NATURE: a Popular Intro-
duction to the study of Physical Phenomena. By AMEDEE GUILLE-
MIN. Translated from the French by Mrs. NORMAN LOCKYER,
and Edited, with Additions and Notes, by J. NORMAN LOCKYER,
F.R.S. With 11 Coloured Plates and 455 Woodcuts. Second
Edition. Royal 8vo, cloth, gilt. 31s. 64.

¢ Translotor and Editor have done justice to their trust. The text has
all the force and flow of original writing, combining faithfulness to the
author's meaning with purity and independence in regard to idiom ; while
the historical precision and accuracy pervading the work throughout, speak
of the watchfful editorial supervision whick kas been given to every scientific
detadl. . . . Altogether, the work may be said to have no parallel, ez'ther in
point of, fulrm: or attraction, as a popular manual of pﬁym‘al science.”—

SATURDAY REVIEW.
D 2
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Lockyer.—-—THE SPECTROSCOPE AND ITS APPLICA-
TIONS. By J. NorMAN LOCKYER, F.R.S. With Coloured
Plate and numerous illustrations. Second Edition. Crown 8vo.
3s5. 6d.

Tkis forms volume one of ‘‘Nature Series,” a Series of Popular
Scientific Works now in course of publication, consisting of popular and
instructive works, on particular scientific subjects—Scientific Discovery,
Applications, History, Biography—1by some of the most eminent scientific
men of the day. They will be so written as to be interesting and intelli-
Gible even to non-scientific veaders. Mr. Lockyer's work in Spectrum
Analysis is widely known, In the present short treatise will be found an
exposition of the principles on whick Spectrum Analysis rests, a description
of the various kinds of Spectroscopes, and an account of what has alyeady
been done with the instrument, as well as of what may yet be done bot in
science and in the industyial arts.

Roscoe (H. E.)—SPECTRUM ANALYSIS. Six Lectures,
with Appendices, Engravings, Maps, and Chromolithographs.
By H. E. Roscog, F.R.S., Professor of Chemistry in Owens
College, Manchester. Third Edition, revised throughout. Royal
8vo. 2Is.

¢ In six lectures he has given the kistory of the discovery and set forth
the facts relating to the analysis of light in suck a way that any reader of
ordinary intelligence and information will be able to understand what
¢ Spectrum Analysis’® is, and what are its claims to rank among the most
signal triumphs of science of whick even this century can boast.”—NON-
CONFORMIST. ¢ The dllustrations—no unimportant part of a book on
suck a subject—are marvels of wood-printing, and reflect the clearness
‘whick is the distinguishing merit of My. Roscods explanations.”—
SATURDAY REVIEW. ¢ Tke lectures themselves furnish a most ad-
mirable clementary treatise on the subject, whilst by the insertion in
ices to eack lecture of extracts from the most important published
memoirs, the author has rendered it equally valuable as a text-book
for advanced students.”—WESTMINSTER REVIEW,

Thorpe (T. E.)—A SERIES OF CHEMICAL PROBLEMS,
for use in Colleges and Schools. Adapted for the preparation of
Students for the Government, Science, and Society of Arts Ex-
aminations,. With a Preface by Professor ROSCOE. 18mo.
cloth. 1s.
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In the Preface Dy. Roscoe says—** My experience has led me to feel more
and more strongly that by no method can accuracy in a knowledge of
chemistry e more surely secured than by attention to the working of well-
" selected problems, and Dy. Thorpe's thorough acquaintance with the wants
of the student is a sufficient guarantee that this selection has been carefully
made. [intend largely to use these questions in my own classes, and I can
confidently recommend them to all teackers and students of the science.”

Wurtz.—A HISTORY OF CHEMICAL THEORY, from the
Age of Lavoisier down to the present time. By Ap. WURTZ.
Translated by HENRY WasTs, F.R.S. Crown 8vo. 6s.

¢ The treatment of the subject is admirable, and the translator kas
evidently done his duty most efficiently.”—WESTMINSTER REVIEW.
¢ The discourse, as a résumé of chemical theory and research, unites
singular luminousness and grasp. A few judicious notes are added by the
translator”—PALL MALL GAZETTE.
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SCIENCE PRIMERS FOR ELEMENTARY
SCHOOLS.

‘The necessity of commencing the teaching of Science in Schools at an
early stage of the pupil’s course has now become generally recog-
nized, and is enforced in all Schools under Government inspection.
For the purpose of facilitating the introduction of Science
Teaching inte Elementary Schools, Messrs. Macmillan are now
publishing a New Series of Science Primers, under the joint
Editorship of Professors HUXLEY, RosCOE, and BALFOUR
STEWART. The object of these Primers is to convey information
in such a manner as to make it both intelligible aud interesting to
pupils in the most elementary classes. They are clearly printed.on”
good paper, and illustrations are given whenever they are necessary
to the proper understanding of the text. The following are just
published :—

PRIMER OF CHEMISTRY. By H. E. RoscoEg, Professor ot
Chemistry in Owens College, Manchester. 18mo. Is. Second
Edition. .

PRIMER OF PHYSICS. By BALFOUR STEWART, Professor of
Natural Philosophy in Owens College, Manchester. 18mo. 1Is.
Second Edition.

PRIMER OF PHYSICAL GEOGRAPHY. By ARCHIBALD
GEIKIE, F.R.S., Murchison-Professor of Geology and Mineralogy
at Edinburgh. Second Edition. 18mo. 1s.

Everyone ought to know something about the air we breathe and the
earth we live upon, and about the relations between them; and in this
little work the author wishes to show what sort of questions may be put
about some of the chief parts of the book of nature, and especially about two
of them—the Air and the Earth. The divisions of the book are as
Jollows :—The Shape of the Earth—Day and Night—The Atr—The
Circulation of Water on the Land— The Sea— The Inside of the Earth.
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In these Manuals the authors have aimed, not so muck to give informa-
tion, as to endeavour to discipline the mind in a way whick has pot
hitherto been customary, by bringing it into immediate contact with
Nature herself. For this purpose a series of simple txpe'rimmt: (20 be
performed by the teacker) has been devised, leading up to the chief truths
of eack Science. Thus the power of observation in the pupils will be
awakened and strengthened. Eack Manual is copiously illustrated, and
appended are lists of all the necessary apparatus, with prices, and
directions as to-how they may be obtained.  Professor Huxley's introduc-
tory volume has been delayed through the illness of the author, but it is
now expected to appear very shortly. ““ They are wonderfully clear and
lucid in their instruction, simple in style, and admirable in Plan."—
EDUCATIONAL TIMEs,

In preparation *—
INTRODUCTORY. By PrROFESsOR HUXLEY.

PRIMER OF GEOLOGY. By ARrRCHIBALD GEIKIE, F.R.S.
[Fust ready.

PRIMER OF BOTANY. By Dr. HoOKER, C.B,, F.R.S.

PRIMER OF ASTRONOMY. By J. NoRMAN LOCKYER, F.R.S.
&, &,
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MISCELLANEOUS.

Abbott.——A SHAKESPEARIAN GRAMMAR. An Attempt to
illustrate some of the Differences between Elizabethan and Modern
English. By the Rev. E. A. ABBOTT, M.A.,, Head Master of the
City of London School. For the Use of Schools. New and
Enlarged Edition. Extra fcap. 8vo. 6s.

The object of this work is to furnisk students of Shakespeare and Bacon
with a short systematic account of some points of difference between Elisa-
bethan syntax and our own. A section on Prosody is added, and Notes
and Questions. The success whick has attended the First and Second
Editions of the *° SHAKESPEARIAN GRAMMAR,” and the demand for a
Third Edition within a year of the publication of the First, have encouraged
the author to endeavour to make the work hat more useful, and to
render it, as far as possible, a complete book of reference for all dificulties of
Shakespearian syntax oy prosody. For this purpose the whole of Shake-
speare has been re-read, and an atlempt has been made to include within
this Edition the explanation of every idiomatic difficulty that comes within
the province of a grammar as distinct from a glossary. The great object
being to make a useful book of reference for students, and especially for
classes in schools, several Plays have been indexed so fully that with the aid
of a glossary and kistorical notes the references will serve for a complete com-
mentary. ““ A critical inquiry, conducted with great skill and knowledge,
and with all the appliances of modern philology . . . . Weventure to believe
that those who consider themselves most proficient as Shakespearians will
find something to learn [from its pages.”—PALL MALL GAZETTE.
“ Valuable not only as an aid to the critical study of Shakespeare, but
as lending to familiarizse the reader with Elizabethan Englisk in
general”—ATHENZEUM,

Berners.—FIRST LESSONS ON HEALTH. By J. BER-
NERS. I18mo. 1Is. Third Edition.

This little book consists of the notes of a number of simple lessons on
sanitary subjects given to a class in a National School, and Uistened; to



MISCELLANEOQUS. 57

with great interest and intelligence. They have been made as easy and
Jamiliar as possible, and as far as they go may be deemed perfectly trust-
worthy., One of the author’s main attemptls has been, to transiate the
concise and accurate language of science into the colloquial nursery
dialect comprehensible to children. The book will be found of the highest
value to all who have the training of children, who, for want of knowing
what this little book teaches, too often grow up to be unhealthy, defective
men and women. The Contents are—I1. Introductory. II. Fresh Air.
171, Food and Drink. IV. Warmtk. V. Cleanliness. VI. Light,
VII. Exercise. VIII. Rest.

Besant.—STUDIES IN EARLY FRENCH POETRY. By
WALTER BEesaNT, M.A. Crown 8vo. 8s. 64

A sort of impression rests on most minds that French literature begins
with the ““sicle de Louis Quatorse ;” any previous literature being for
the most part unknown or ignored. Few know anything of the enormous
literary activity that began in the thirteenth century, was carried on by
Rulebeuf, Marie de France, Gaston de Foix, Thibault de Champagne,
and Lorris ; was fostered by Charles of Orleans, by Margaret of Valois,
by Francis the First ; that gave a crowd of versifiers to France, enriched,
strengthened, developed, and fixed the French language, and prepared the
way for Corneille and for Racine. The present work aims to afford
information and direction toucking these early efforts of France in poetical
literature.  *‘ In one moderately sized volume he has contrived to introduce
us to the very best, if not to all of the early French poets.”—ATHENAEUM.
¢ Industry, the insight of a scholar, and a genuine enthusiasm for his
subject, combine to make it of very considerable value.” —SPECTATOR.

Calderwood.—HANDBOOK OF MORAL PHILOSOPHY.
By the Rev. HENRY CALDERWOOD, LL.D., Professor of Moral
Philosophy, University of Edinburgh. Second Edition. Crown
8vo. 6s.

While in this work the interests of University Students kave been con-
tantly considered, the author has endeavoured to produce a book suitable
20 those who wisk to prosecute privately the study of Ethical questions.
Tke author has aimed to present the chicf problems of Ethical Science, to
give an outline of discussion under eack, and to afford a guide for private
study by references to the Literature of the Science. The uniform object
has beew to give a careful representation of the conflicting theories, supplying
the reader with materials for independent judgment.
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Cameos from English History.—See Yonce (C. M.)

Delamotte.—A BEGINNER’S DRAWING; BOOK. By P. H.
DELAMOTTE, F.S.A. Progressively arranged, with upwards of
Fifty Plates. Crown 8vo. Stiff covers, 2s. 64. -

This work is intended to give such instruction o Beginners in Drawing,
and to place before them copies so easy, that they may not find any obstacle
in making the first step. Thenceforward the lessons are gradually
progressive. Mechanical impr ts, too, have lent theiy aid. The whole
of the Plates have been engraved by a new process, by means of whick a
varying depth of tone—up o the present time the distinguisking character-
istic of pencil drawing—has been imparied to woodests.  *“ We have seen
and examined agreat many drawing-books, but the one now before us strikes
us as being the best of them all.”—ILLUSTRATED TIMES. “‘4 concise,
simple, and thoroughly practical work.  The letter-press is throughout
intelligible and to the point.”—GUARDIAN.

D’Oursy and Feillet.—A FRENCH GRAMMAR AT
SIGHT, on an entirely new method. By A. D’Oursy and
A. FEILLET. Especially adapted for Pupils preparing for Ex-
amination. Fcap. 8vo. cloth extra. 2s. 6d.

The method followed in this volume consists in presenting the grammar
as much as possible by synoptical tables, whick, striking the eye at once, and
following throughout the same order—*‘ used—not used ;” “ changes—
does not change ""—are easily remembered. The parsing tables will enable
the pupil to parse easily from the beginning. The exercises consist of
transiations from French into English, and from Englisk into Frenck ;
and of a ber of gr atical questi

Green.—A HISTORY OF THE ENGLISH PEOPLE. By the
Rev. J. R. GREEN, M.A. For the use of Colleges and Schools.
Crown 8vo. 8s. 6d.

Hales.—LONGER ENGLISH POEMS, with Notes, Philological
and Explanatory, and an Introduction on the Teaching of English.
Chiefly for use in Schools. Edited by J. W. HALEs, M.A., late
Fellow and Assistant Tutor of Christ’s College, Cambridge,
Lecturer in English Literature and Classical Composition at King’s
College School, London, &c.'&c. Extra fcap. 8vo. 45 64:
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This work has been in preparation for some years, and part of it has
been used as a class-book by the Editor. It is intended as an aid to the
Critical study of English Literature, and contains one or more of the.
larger poems, each complete, of prominent Englisk authors, from Spenser
to Shelley, including Burns' ¢ Cotter's Saturday Night” and * Twa
Dogs.” In all cases the original spelling and the text of the best editions
have been given : only in one or two poems has it been deemed necessary
to make slight omissions and changes, ““ that the reverence due to boys
might be well observed” The Introduction consists of Suggestions on
Teaching of English. The latter half of the volume is occupied with
copious notes, critical, etymological, and explanatory, calculated to give
the learner muck insight into the structure and connection of the Englisk
tongue. An Index to the Notes is appended.

Helfenstein (James).—A COMPARATIVE GRAMMAR
OF THE TEUTONIC LANGUAGES. Being at the same
time a Historical Grammar of the English Language, and comprising
Gothic, Anglo-Saxon, Early English, Modern English, Icelandic
(Old Norse), Danish, Swedish, Old High German, Middle High
German, Modern German, Old Saxon, Old Frisian, and Dutch.
By JaMEs HELFENSTEIN, Ph.D. 8vo. 18s.

This work traces the different stages of development through which
the various Teutonic languages have passed, and the laws whick have
regulated their growth. The reader is thus enabled to study the relation
whick these languages bear to one another, and to the Englisk language in
particular, to whick special attention is devoted throughout. In the
chapters on Ancient and Middle Teutonic Languages no grammatical form
is omitted the knowledge of whick is required for the study of ancient
literature, whether Gothic, or Anglo-Saxon, or Early English. To each
chapter is prefixed a sketch showing the relation of the Teutonic to the
cognate languages, Greek, Latin, and Sanskrit. Those who have mastered
the book will be in a position to proceed with intelligence to the more
elaborate works of Grimm, Bopp, Pott, Schicicker, and others.

Hole.—A GENEALOGICAL STEMMA OF THE KINGS OF
ENGLAND AND FRANCE. By the Rev, C. HOLE. On
Sheet. 1s.

The different families are printed in distinguisking colours, thus
acilitating reference.
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Jephson.—SHAKESPEARE’'S “TEMPEST.” With Glossarjal
and Explanatory Notes. By the Rev. J. M. JEPHSON. Second
Edition. 18mo. 1Is.

1t is important to find some substitute for classical study, and it is
believed that suck a substitute may be found in the Plays of Shakespeaye.
For this purpose the present edition of the *“ Tempest” has been prepared.
The introduction treats briefly of the value of the study of language, the
Jable of the play, and other points. The notes are intended to teach the
student to analyse every obscure sentence and trace out thelogical sequence
of the poel’s thoughts ; to point out the rules of Shakespeare's versification ;
20 explain obsolete words and meanings ; and to guide the student's taste by
directing his attention to such passages as seem especially worthy of note for
their poetical beauty or truth to nature. The text is in the main founded
" upon that of the first collected edition of Shakespeare's Plays.

Kington-Oliphant.—THE SOURCES OF STANDARD
ENGLISH. By J. KINGTON-OLIPHANT. Globe 8vo. 6s..

Martin.—THE POET’S HOUR : Poetry Selected and Arranged
for Children, By FRANCES MARTIN. Second Edition. 18mo.
2s. 6d.

This volume consists of nearly 200 Poems selected from the best Poets,
ancient and modern, and is intended mainly for ckildyen between the ages
of eight and twelve,

SPRING-TIME WITH THE POETS. Poetry selected by FRANCES
MARTIN. - Second Edition. 18mo. 3s. 6.

This is a selection of poetry intended mainly for girls and boys between
the ages of twelve and seventeen.

Masson (Gustave).—A FRENCH-ENGLISH AND ENG-
LISH-FRENCH DICTIONARY~. By GusTAVE MassoN, B.A,,
Assistant Master in Harrow School. Small 4to. 6s.

M<Cosh (Rev. Principal).—For other Works by the same
Author, se¢ PHILOSOPHICAL CATALOGUE.

THE LAWS OF DISCURSIVE THOUGHT. Being a Text-Book
of Formal Logic. By JAMEs M‘CosH, D.D., LL.D.( 8vo.;§s.
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In this treatise the Notion (with the Term and the Relation of Thought
to Language,) will be found to occupy a larger relative place than in any
logical work written since the time of the famous ““ Art of Thinking.”
¢ We heartily welcome his book as one whick is likely to be of great value
in Colleges and Schools.”—ATHENEUM,

Morris.—HISTORICAL OUTLINES OF ENGLISH ACCI-
DENCE, comprising Chapters on the History and Development
of the Language, and on Word-formation. By the Rev. RICHARD
Morris, LL.D., Member of the Council of the Philol. Soc.,
Lecturer on English Language and Literature in King’s College
School, Editor of ‘¢ Specimens of Early English,” &c. &c. Third
Edition. Extra fcap. 8vo. 6s. )

Dr. Morris has endeavoured to write a work whick can be profitably
used by students and by the upper forms in our public schools. Englisk
Grammayr, he believes, without a reference to the older forms, must appear
allogether anomalous, inconsistent, and unintelligible. His almost un-
equalled knowledge of early English Literature renders him peculiarly
qualified to write a work of this kind. In the writing of this wvolume,
moreover, he has taken advantage of the vesearches into our language
made by all the most eminent scholars in England, America, and on the
Continent. The author shows the place of English among the languages
of the world, expounds clearly and Mth great minuteness ** Grimm’s
Law,” gives a brief history of the English language and an account of
the various dialects, in?/e.rtzgate: the history and principles of Phonology,
Orthography, Accent, and Etymology, and devotes several chapters to the
consideration of the vavious Parts of Speech, and the final one to Deri-
vation and Word-formation. * It makes an era in the study of the
English tongue.”—SATURDAY REVIEW. *‘ He kas done his work with
a ful and completeness that leave nothing to be destred.”—NON-
CONFORMIST. *“A genuine and sound book.”— ATHENZEUM.

Oppen.—FRENCH READER. For the Use of Colleges and
Schools. Containing a graduated Selection from modern Authors
in Prose and Verse; and copious Notes, chiefly Etymological. By
EDWARD A. OPPEN. Fcap. 8vo. cloth. 4s. 64.

This is a Selection from the best modern authors of France. Its dis-
linctive feature consists in its elymological notes, connecting Frenck with
the classical and modern languages, including the Celtic. This subject
kas hitherto been little discussed even by the best-educated teackers.
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Pylodet.—NEW GUIDE TO GERMAN CONVERSATION ;
containing an Alphabetical List of nearly 8oo Familiar Words
similar in Orthography or Sound and the same Meaning in both
Languages, followed by Exercises, Vocabulary of Words in
frequent use, Familiar Phrases and Dialogues; a Sketch of German
Literature, Idiomatic Expressions, &c. ; and a Synopsis of German
Grammar. By L. PYLODET. 18mo. cloth limp. 2. 6d.

Sonnenschein and Meiklejohn.— THE ENGLISH
METHOD OF TEACHING TO READ. By A. SONNENSCHEIN
and J. M. D. MEIKLEJoHN, M.A. Fecap. 8vo.

COMPRISING : .
THE NURSERY BOOK, containing all the Two-Letter Words in
the ‘Language. 14, (Also in Large Type on Sheets for
School Walls, 5s.)

THE FIrsT COURSE, consisting of Short Vowels with Single
Consonants. 3d.

THE SECOND COURSE, with Combinations and Bridges, con-
sisting of Short Vowels with Double Consonants. 44.

THE THIRD AND FoOURTH COURSES, consisting of Long
Vowels, and all the Double Vowels in the Language. 62,

A Series of Books in whick an attempt is made to place the process of
learning to read English on a scientific basis. This kas been done by
separating the perfectly vegular paris of the language from the irvegular,
and by giving the regular parts to the learner in the exact order of their
difficulty.  The child begins with the smallest possible element, and adds to
that element one letter—in only one of itls functions—at one time.  Thus
the sequence is natural and complete.  *‘ These are admirable books, because
they are constructed on a principle, and that the simplest principle on whick
it is possible to learn to read English,”—SPECTATOR.

Taylor.—WORDS AND PLACES: or, Etymological Illus-
trations of History, Ethnology, and Geography. By the Rev.
Isaac TAYLOR, M.A. Third and cheaper Edition, revised and
compressed. With Maps. Globe 8vo. 6s.

In this edition the work has been recast with the intention of fitting it
for the use of students and general veaders, vather than, as before, to
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appeal to the judgment of philologers. The book has already been adopted
by many teachers, and is prescribed as a text-book in the Cambridge Higher
Ezxaminations for Women: and it is hoped that the reduced size and price,
and the otker changes now intyoduced, may make it more generally useful
than keretofore for Educational purposes.

Thring.—Works by EDWARD THRING, M.A., Head Master of
Uppingham.

THE ELEMENTS OF GRAMMAR TAUGHT IN ENGLISH,
with Questions. Fourth Edition. 18mo. 2s.

This little work is chiefly intended for teackers and learners, It took its
rise from guestionings in National Schools, and the whole of the first part
is merely the writing out in order the answers to questions whick have been
wsed alyeady with success. A chapter on Learning Language is especially
addressed to teachers.

THE CHILD’S GRAMMAR. Being the Substance of “The
Elements of Grammar taught in English,” adapted for the Use of
Junior Classes. A New Edition. 18mo, Is.

SCHOOL SON’GS. A Collection of Songs for Schools. With the
Music arranged for four Voices. Edited by the Rev. E. THRING
and H. Riccius., Folio. 7s. 64.

There is a tendency in schools to stereotype the forms of life. Any genial
solvent is valuable, Games do muck; but games do not penetrate to
domestic life, and are muck limited by age. Music supplies the want.
The collection includes the “ Agnus Dei,” Tennyson's “ Light Brigade,”
Macaulay's * Tvry,” &c. among other pieces.

Trench (Archbishop).—HOUSEHOLD BOOK OF ENG-
LISH POETRY. Selected and Arranged, with Notes, by
R. C. TRENCH, D.D., Archbishop of Dublin. Extra fcap. 8vo.
§s. 6d. Second Edition.

This volume is called a *“ Houschold Book,” by this name implying that
it is a book for all—that there is nothing in it to prevent it from being
confidently placed in the hands of every member of the household, Specr-
mens of all classes of poetry are given, including selections from living
authors. The Editor has aimed to produce a book *“ which the emigrant,
finding room [for little not absolutely necessary, might yet find room jfor
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.

Trench (Archbishop).—wntinued.

in his trunk,and the traveller in his knapsack, and that on some narrow
shelves where there are few books this might be one.””  The Archbishop
has conferred in this delightful volume an important gift on the whole
English-speaking population of the world.” —PALL MALL GAZETTE.

ON THE STUDY OF WORDS. Lectures addressed (originally)
to the Pupils at the Diocesan Training School, Winchester.
Fourteenth Edition, revised. Fcap. 8vo. 4. 64.

This, it is believed, was probably the first work whick drew general
tion in this country o the importance and interest of the critical and
kistorical study of English. It still retains its place as one of the most
successful, if not the only, exponent of those aspects of words of whick it
treats. The subjects of the several Lectures are, (Y) Introduction ; (2)
On the Poetry of Words ; (3) On the Morality of Words; (4) On the
History of Words; (5) On the Rise of New Words; (6) On the Dis-
tinction of Words ; (7) The Schoolmaster's Use of Words.

ENGLISH, PAST AND PRESENT. Eighth Edmon, revised
and improved. Fcap. 8vo. 4s. 6d.

This is a series of Eight Lectures, in the first of which Archbishop
Trench considers the Englisk language as it now is, decomposes some
specimens of it, and thus discovers of what el ¢t it is compact. In
the second Lecture he considers what the language might have been if the
Norman Conguest had never taken place. In the following six Lectures
he institutes from various points of view a comparison between the present
language and the past, points out gains whick it has made, losses whick it
has endured, and generally calls attention to some of the more imporiant
changes through which it has passed, or is at present passing.

A SELECT GLOSSARY OF ENGLISH WORDS, used formerly
in Senses Different from their Present. Fourth Edition, enlarged.
Fcap. 8vo. 4s. 6d.

This alphabetically arvanged Glossary contains many of the most im-
portant of those English words whick in the course of time have gradually
changed their ings. The author’s object is to point out some of these
changes, to suggest kow many more there may be, to show how slight and
subtle, while yet most real, these changes have often been, to trace heve and
there the progressive steps by whick the old meaning has been put off and the

— -
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new put on,—the exact road which a word kas travelled. The author thus
hopes to render some assistance to those who regard this as a serviceable
discipline in the training of their own minds or the minds of others,
Although the book is in the form of a Glossary, it will be found as interesi-
ing as a series of brief well-told biographies.

Vaughan (C. M.}— A SHILLING BOOK OF WORDS
FROM THE POETS By C. M. VAUGHAN. 18mo. cloth.

1t has been felt of late years that the children of our parockial schools,
and those classes of our countrymen whick they commonly represent, are
capable of being inlgrested, and therefore bencfited also, by something higher
in the scale of poetical composition than those brief and somewhat puerile
[ragments to whick their knowledge was formerly restricted. An attempt
has been made to supply the want by forming a selection at once various
and unambitious ; healthy in tone, just in sentiment, elevating in thought,
and beautiful in expression.

Whitney.—Works by W. D. WHITNEY, Professor of Sanskrit,
and Instructor in Modern Languages in Yale College.

A GERMAN READER IN PROSE AND VERSE, with Notes
and Vocabulary. Crown 8vo. 7s. 6d.

A COMPENDIOUS GERMAN GRAMMAR. Crown 8vo. 5s.

Yonge (Charlotte M.)—THE ABRIDGED BOOK OF
GOLDEN DEEDS. A Reading Book for Schools and General
Readers. By the Author of “The Heir of Redclyffe.” 18mo.
cloth. 1s.

A record of some of the good and great deeds of all time, abridged from
the larger work of the same author in the Golden Treasury Series.
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HISTORY.

Freeman (Edward A.)—OLD-ENGLISH HISTORY.
By EDWARD A. FrReeMAN, D.C.L. late Fellow of Trinity
College, Oxford. With Five Coloured Map& Second Edition.
Extra fcap. 8vo. half-bound. 6s.

The rapid saleof the first edition and the universal approval with whick
it has been received, show that the author's convictions have been well
founded, that his views have been widely accepted both by teachers and
learners, and that the work is emunentiy calcuiated o serve the purpose for
which it was intended,  Although full of instruction and calculated highly
to interest and even jfascinate children, it is a work which may be and has
been used with profit and pleasure by all. ‘1 have, I hope,” the author
says, ‘‘shown that it is perfectly easy to teach childron, from the very
firs., to distinguish true history alike from legend and from wiljul inven-
tion, and also to understand the nature of historical authorities and to wesgh
one statement against another. I have throughout striven to connect the
kistory of England with the general history of civilized Europe, and
I have especially tried to make the book serve as an incentive to a
more accurale study of historical geography.” In the present edition the
whole has been carefully revised, and suckh improvements as suggested
themselves have been introduced. ** The book indeed is full of instruction
and interest to students of all ages, and he must be a well-informed man
indeed who will not rise from its perusal with cleaver and more accurate
ideas of a too much neglected portion of English History.”—SPECTATOR.

Historical Course for Schools.—Edited by Epwarp
A. FrReeMAN, D.C.L., late Fellow of Trinity College, Oxford.

The object of the present series is to put forth clear and correct views
of history in simple language, and in the smallest space and cheapest
form in which it could be done. It is meant in the first place for
Schools ; but it is often found that a book for schools proves useful
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for other readers as well, and it is hoped that this may be the case
with the little books the first instalment of which is now given to
the world. The General Sketch will be followed by a series of
special histories of particular countries, which will take for granted
the main principles laid down in the General Sketch. Inevery case
the results of the latest historical research will be given in as simple
a form as may be, and the several numbers of the series will all be
so far under the supervision of the Editor as to secure general ac-
curacy of statement and a general harmony of plan and sentiment ;
but each book will be the original work of its author, who will
be responsible for his own treatment of smaller details. The
Editor himself undertakes the histories of Rome and Switzerland,
while the others have been put into the hands of various competent
and skilful writers.

The first volume is meant to be introductory to the whole course. 1t
is intended 0 give, as its name implies, a general sketck of the history of
the civilized world, that is, of Europe, and of the lands whick have drawn
their civilization from Europe. Its object is 1o trace out the general rela-
tons of different periods and different countries to one another, without
going minutely into the affairs of any particular country. This is an
object af the first importance, for without clear notions of general kistory,
the history of particular countries can never be rightly understood. The
narrative extends from the earliest movements of the Aryan peoples, down
to the latest events both on the Eastern and Western Continents. The
book consists of seventeen moderately sized chapters, eack chapter being
divided into a number of short numbered paragraphs, cack with a title
prefixed clearly indicative of the subject of the paragraph. *“ It supphies
the great want of a good foundation for historical teacking. The scheme
is an excellesit one, and this instalment has been executed in a way that
promises much for the volumes that are yet to appear.”—EDUCATIONAL
TIMES.

Z. GENERAL SKETCH OF EUROPEAN HISTORY. By
EpwArD A. FREEMAN, D.C.L. Third Edition. 18mo. cloth.
3s. 64.

77, HISTORY OF ENGLAND. By EpiTH THOMPSON. 18mo.
25.-6d.

¢ Freedom from prejudice, simplicity of style, and accuracy of statement,
are the characteristics of this little volume. 1t is a trustworthy text-book
E 2
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and likely to be generally serviceable in schools.”—PALL MALL GAZRTTE.
“ Upon the whale, this manual is the best sketch of English history for the
use of young people we have yet met with.”—ATHENAUM.

77I. SCOTLAND. By MARGARET MACARTHUR. 2s.
IV. ITALY. By the Rev. WiLLiAM HUNT, M.A. 3s

The following will shortly be issued :—

FRANCE. By the Rev. J. R. GREEN, M.A.
GERMANY. By J. SiME, M.A.

Yonge (Charlotte M.)—A PARALLEL HISTORY OF
FRANCE AND ENGLAND : consisting of Outlines and Dates.
By CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe,”
¢¢ Cameos of English History,” &c. &c. Oblong 4to. 3s. 64.

This tabular history has been drawn up to supply a want felt by many
teachers of some means of making their pupils realize what events in the
two countries were contemporary. A skeleton narrative has been con-
structed of the chief transactions in cither country, placing a column
between for what affected both alike, by whick meags it is hoped that young
people may be assisted in grasping the mutual relation of events. “‘ We
can imagine few more really advantageous courses of historical study for
a young mind than going carefully and steadily through Miss Yonge's
excellent little book.”—EDUCATIONAL TIMES.

CAMEOS FROM ENGLISH HISTORY. From Rollo to Edward
II. By the Author of “The Heir of Redclyfle.” Extra fcap.
8vo. Second Edition, enlarged. 3s. 62.

The endeavour has not been to chronicle facts, but to put togelher a series
of pictures of persons and evcnts, so as to arrest the aliention, and give
some individuality and distinctness to the recollection, by gathering together
details at the most memorable moments. The ** Cameos” are intended as
a book for young people just beyond the clementary histories of England,
and able to enter in some degree snto the real spivil of events, and to be
struck with characters and scenes presented in some relief. “ Instead of
dry details,” says the NONCONFORMIST, “we have living pictures, faith-
ful, vivid, and striking.”

A SEcOND SERIEs oOF CAMEOS FROM ENGLISH HISTORY.
THE WARS IN FRANCE. Extra feaP. 8vo. pp. xi. 415 55
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This new volume, closing with the Treaty of Avras, is the history of the
struggles of Plantagenet and Valois. 1t refers, accordingly, to one of the
most stivring epochs in the medizval era, including the battle of Poictiers,
the great Schism of the West, the Lollards, Agincourt and Foan of Are,
The authoress reminds her readers that ske aims merely at ** collecting from
the best authorities suck details as may present scenes and personages to the
eye in some fulness ;” ker CAMEOS are a *‘collection of kistorical scenes
and portraits suck as the young might find it difficult to form for themselves
without access to a very complete library.”  ** Though mainly intended,”
says the JOUN BULL, *‘ for young readers, they will, if we mistake not, be
found very acceptable to those of more mature years, and the life and
reality imparted to the dry bones of history cannot fail to be attractive to
readers of every age.”

EUROPEAN HISTORY. Narrated in a Series of Historical Selec-
tions from the Best Authorities.  Edited and arranged by E. M.
SEweLL and C. M. YONGE. First Series, 1003—1154. Third
Edition. Crown 8vo. 6s. Second Series, 1088—1228. Crown
8vo. 6s.

When young ckildren have acquirved the outlines of History from abridg-
ments and catechisms, and it becomes desivable to give a more enlarged
view of the subject, in order to render it really useful and interesting, a
difficulty often arises as to the choice of books. Two courses are open, either
to take a general and consequently dry history of facts, suck as Russel's
Modern Europe, or to choose some work treating of a particular period or
subject, suck as the works of Macaulay and Froude. The former course
usually renders history uninteresting ; the laller is unsatis’actory because
it is not suyfficiently comprehensive. To remedy this difficully, Selections,
continuous and chronological, have, in the present volume, been taken from
the larger works of Freeman, Milman, Palgrave, and others, whick may
serve as distinct landmarks of kistorical reading. *“ We know of scarcely
anything,” says the GUARDIAN of this volume, “ whkick is so likely to rais
0 a kigher level the average standard of English education.”



70 " EDUCATIONAL BOOKS.

DIVINITY.

*,* For other Works by these Authors, see THEOLOGICAL CATALOGUE.,

Abbott (Rev. E. A.)—Works by the Rev. E. A. ABBOTT,
M.A., Head Master of the City of London School :—

BIBLE LESSONS. Second Edition. Crown 8vo. 4s. 6d.

This book is written in the form of dialogues carrvied on between a
leacker and pupil, and its main object is to make the scholar think for
himself. The great bulk of the dialogues represents in the spirit, and
often in the words, the yeligious instruction whick the author kas been
in the habit of giving to the Fifth and Sixth Forms of the City of London
School.  The author has endeavoured to make the dialogues thoroughly
unsectarian. ** Wise, suggestive, and really profound initiation into religious
thought.”—GUARDIAN. ‘I think nobody could read them without being
doth the better for them himself, and being also able to see how this difficult
duly of imparting a sound religious education may be effected.” —From
BisHOP OF ST. DAVID’S SPEECH AT THE EDUCATION CONFERENCE
AT ABERGWILLY.

THE GOOD VOICES ; A CHILD's GUIDE TO THE BIBLE. Crown
8vo. cloth extra, gilt edges. 5s.

Myr. Abbott is already known as a most successful teacker of religious
truth ; it is believed that this little book will show that he can make Bible
lessons attractive and edifying even to the youngest child. The book is
quite devoid of all ¢ tionality and catechetical teacking, and only en-
deavours in simple language and easy style, by means of short stories and
illustrations from every quarter likely to interest a child, to imprint the
rudiments of religious knowledge, and inspire young ones with & desire to
love and trust God, and to do what is right. The author wishes lo imbue
them with the feeling that at all times and in all circumstances, whether in
town or country, at work or at play, they are living in the presence of a
heavenly Fatker, who is continually speaking to them with the Good Voices
of Nature and Revelati The volume contains upwards of 50 woodcuts.

PARABLES FOR CHILDREN. With Three Illustrations. Crown
8vo., gilt edges. 3s. 6d.
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““ Contains a number of really delightfully written and yet simple
darables, to be read out to little children as an introduction to Bible
reading. They are certainly admirably adapted for the purpose. The
style is colloguial and will be understood and appreciated by the youngest
child, and the parables themselves are very interesting and well chosen.”—
STANDARD.

Arnold.— A BIBLE-READING FOR SCHOOLS. The
GREAT PROPHECY OF ISRAEL’S RESTORATION (Isaiah, Chapters
40—66). Arranged and Edited for Young Learners. By MAT-
THEW ARNOLD, D.C.L., formerly Professor of Poetry in the
University of Oxford, and Fellow of Oriel. Third Edition. 18mo.
cloth. 1s.

¢ Schools for the people,” the power of letters—which embraces nothing
less than the whole kistory of the human spirit—has hardly been brought
20 bear at all. My. Arnold, in this little volume, attempts to remedy this
defect, by doing for the Bible what has been so abundantly done for Greek
and Roman, as well as English authors, viz.—taking “ some whole, of
admirable literary beauty in style and treatment, of manageable length,
within defined limits ; and presenting this to the learner in an intelligible
- shape, adding such explanations and helps as may enable him to grasp
it as a connected and complete work.” My. Arnold thinks it clear that
nothing could more exactly suit the purpose than what the Old Testament
grves us in the last twenty-seven chapters of the Book of Isaialk, beginning
“ Comfort ye,”” &c. e has endeavoured to present a perfectly correct
text, maintaining at the same time the unparalleled balance and rhythm of
the Authorised Version. In an Introductory note, Mr. Arnold briefly
sums up the events of Fewish history to the starting-point of the chapters
ckosen ; and, in the copious notes appended, every assistanceis given to the
complete understanding of thetext. Thereis nothing in the book to hinder
the adkerent of any school of interpretation or of religious belief from
using it, and from putting it into the hands of children. The Preface
contains muck that is interesting and valuable on the relation of “ letters”
to education, of the principles that ought to guide the makers of a new
version of the Bible, and other important matters. Altogether, it is
belicved the volume will be found to form a text-book of the greatest volue =
to schools of all classes. ** Mr. Arnold has done the greatest possible service
to the public. We never vead any translation of Isaiak whkick interfered
so little with the musical rkythm and associations of our English Bible
translation, while doing so much to display the missing links in the con-
nection of the parts”’—SPECTATOR.
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Cheyne (T. K.)—THE BOOK OF ISAIAH CHRONO-
LOGICALLY ARRANGED. An Amended Version, with
Historical and Critical Introductions and Explanatory Notes. By
T. K. CHEYNE, M. A,, Fellow of Balliol College, Oxford.
Crown 8vo. %s. 6d.

The object of this edition is simply to restore the probable meaning of
Isaiatk, so far as this can be expressed in modern English. The basis of
the version is the revised translation of 1611, but no scruple has been felt
in introducing alterations, wherever the truc sense of the prophecies
appeared to requive it. ‘A piece of scholarly work, very carefully and
considerately done”—WESTMINSTER REVIEW,

Golden Treasury Psalter.—Students’ Edition. Being an
Edition of “The Psalms Chronologically Arranged, by Four
Friends,” with briefer Notes. 18mo. 3s. 6d.

In making this abridgment of ““ The Psalms Chronologically Arranged,’
the editors have endeavoured to meet the requivements of veaders of a
diffevent class from those for whom the larger edition was intended. Some
who found the large book useful for private veading, have asked for an
edition of a smaller size and at a lower price, for family use, while al the
same time some Teackers in Pulblic Schools have suggested that it would be
convenient for them to have a simpler book, whick they could put into the
hands of younger pupils. It is a gem,” says the NONCONFORMIST.

Hardwick.—A HISTORY OF THE CHRISTIAN CHURCH.
Middle Age. From Gregory the Great to the Excommunication
of Luther. Edited by WirL1AM STUBBS, M. A., Regius Professor
of Modern History in the University of Oxford. With Four Maps
constructed for this work by A. KEITH JoHNSTON. Third Edition.
Crown 8vo. 10s. 64.

Although the ground-plan of this treatise coincides in many points with
that of the colossal work of Schrickk, yet in arranging the materials a
very different course has frequently been pursued. With rvegard to his
opinions the late author avowed distinctly that he construed history with

the specific prepossessions of an Englishman and a member of the

English Church. The reader is constantly referred to the authorities,

both original and critical, on which the statements ave founded. For this

edition Professor Stubbs has carefully reviscd botk text and notes, making
such corvections of facts, dates, and the like as the resulls of recent
researck warvant. The doctyinal, kistorical, and generally speculatsve
views of the late author have been preserved intact. ““ As a manual for




DIVINITY. 73

Hardwick—cntinued.

the student of ecclesiastical kistory in the Middle Ages, we know no
LEnglish work whick can be compared to Mr. Hardwick's book.”—
GUARDIAN.

A HISTORY OF THE CHRISTIAN CHURCH DURING THE
REFORMATION. By ARCHDEACON Harpwick. Third
Edition. Edited by Professor STuBBs. Crown 8vo. I0s. 6.

This volume is intended as a sequel and companion to the ** History of
the Christian Churck during the Middle Age”” The authors earnest
wish has been to give the reader a trystworthy version of those stirring
incidents whick mark the Reformation period, without relinquisking his
former claim to characterise peculiar systems, persons, and events according
20 the shades and colours they assume, wken contemplated from an English
point of view and by a member of the Churck of England.

Maclear.—Works by the Rew. G. F. MACLEAR, D.D., Head
Master of King’s College School.

A CLASS-BOOK OF OLD TESTAMENT HISTORY. Seventh
Edition, with Four Maps. 18mo. cloth. 4s. 64.

- This volume forms a Class-book of Old Testament History from the
earliest times to those of Ezra and Nehemiak. In its preparation the
most vecent authorities have been consulted, and wherever it has appeared
useful, Notes have been subjoined sllustrative of the Text, and, for the sake
of more advanced students, references added to larger works. The Index
has been so arranged as to form a concise dictionary of the persons and
Dplaces mentioned in the course of the narrative ; while the Maps, whick kave
been prepared with considerable care at Stanford’s Geographical Establish-
ment, will, it is hoped, materially add to the value and usefulness of the
Book. ‘A careful and claborate though brief compendium of all that
modern research has done for the illustration of the Old Testament. We
know of no work whick contains so muck important information in so
small a compass.” —BRITISH QUARTERLY REVIEW.

A CLASS-BOOK OF NEW TESTAMENT HISTORY, including
the Connexion of the Old and New Testament. With Four Maps.
Fourth Edition. 18mo. cloth. 5s. 6d.

A sequel to the authoy’s Class-book of Old Testament History, continuing

the narrative from the point at whick il theve ends, and carrying it on o

the close of St. Paul's second imprisonment al Rome. In its preparation,
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Maclear—continued.

as in that of the former volume, the most recent and trustworthy authorities

have been consulled, notes subjoined, and references to larger works added.

1t is thu.r hoped that it may prove at once an useful class-book and a

¢ companion to the study of the Greek Testament. ‘A singularly

clear and orderly arrangement of the Sacred Story. His work is solidly
and completely done.”—ATHENZEUM,

A SHILLING BOOK OF OLD TESTAMENT HISTORY,
for National and Elementary Schools. With Map. 18mo,
cloth. New Edition.

A SHILLING BOOK OF NEW TESTAMENT HISTORY,
for National and Elementary Schools. With Map. 18mo.
cloth,’” New Edition.

These works have been carefully abridged from the author's larger
manuals.

CLASS-BOOK OF THE CATECHISM OF THE CHURCH OF
ENGLAND. Second Edition. 18mo. cloth. 2s. 6d.

This may be regarded as a sequel to the Class-books of Old and New
Testament History., Like them, it is furnished with notes and references
to larger works, and it is hoped that it may be found, especially in the
kigher forms of our Public Schools, to supply a suitable manual of

_dnstruction in the chief doctrines of the English Churck, and a useful
kelp in the preparation of candidates for Confirmation. ‘It is indeed
the work of a scholar and divine, and as such, though extremely simple,
it is also extremely instructive. There are few clergymen who would not
find it useful in preparing candidates for Confirmation ; and there are
not a few who would find it useful to themselves as well”—LITERARY

CHURCHMAN.

A FIRST CLASS-BOOK OF THE CATECHISM OF THE
CHURCH OF ENGLAND, with Scripture Proofs, for Junior
Classes and Schooll. 18mo. 64. New Edition.

THE ORDER OF CONFIRMATION. A Sequel to the Class
Book of the Catechism. For the use of Candidates for Confirma-
tion. With Prayers and Collects. 18mo. 34. New Edition.

Maurice.—THE LORD’S PRAYER, THE CREED, AND
THE COMMANDMENTS. A Manual for Parents and School-
masters. To which is added the Order of the Scriptures. By the
Rev. F. DENISON MAURICE, M. A. Professor of Moral Philosophy
in the University of Cambridge. 18mo. clothlimp. 1s.
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Procter.—A HISTORV OF THE BOOK OF COMMON
PRAYER, with a Rationale of its Offices. By FRANCIS PROCTER,
M.A. Tenth Edition, revised and enlarged. Crown 8vo,
105, 6d. ‘

In the course of the last twenty years the whole question of Liturgical
Enowledge has been reopened with great learning and accurate research ;
and it is mainly with the view of epitomizing extensive publications, and
correcting the evvors and misconceptions which had obtained curvency,
that the present wolume has been put together. ** We admire the author’s
diligence, and bear willing lestimony to the extent and accuracy of his
reading. The origin of every part of the Prayer Book has been diligently
investigated, and there arve few questions of facts connected with it whick
are not either sufficiently explained, or so referred to that persons interested
may work out the truth for themselves.”—ATHENEUM.

Procter and Maclear.—AN ELEMENTARY INTRO-
DUCTION TO THE BOOK OF COMMON PRAYER.
Re-arranged and supplemented by an Explanation of the Morning
and Evening Prayer and the Litany. By the Rev. F. PROCTER
and the Rev. G. F. MACLEAR. Fourth Edition. 18mo. 2s. 64.

As in the other Class-books of the series, Notes have also been subjoined,
and refevences given to larger works, and it is hoped that the volume will
be found adapted for use in the kigher forms of our Public Sckools, and a
suttable manual for those preparing for the Oxford and Cambridge local
examinations. This New Edition has been considerably altered, and
several important additions have beenn made. Besides a ve-arrangement
ot the work generally, the Historical Portion has been supplemented by an
Explanation of the Morning and Evening Prayer and of the Litany.

Psalms of David Chronologically Arranged. By
Four Friends. An Amended Version, with Historical
Introduction and Explanatory Notes. Second and Cheaper
Edition, with Additions and Corrections. Crown 8vo. 8s. 6d.

T restove the Psalter as jar as possible to the order in whick the Psalms
were written,—1o give the division of eack Psalm into strophes, of eack
strophe into the lines whick composed ity—to d the ervors of translation,
is the object of the present Edition. Professor Ewald’'s works, especially
that on the Psalms, have been extensively consulted.  This book has been

wused with safisfaction by masters for private work in higher classes in
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sckools. The SPECTATOR calls this “‘ one of the most instructive and
valuable books that kas been published for many years.”

Ramsay.—THE CATECHISER’S MANUAL; or, the Church
Catechism Illustrated and Explained, for the use of Clergymen,
Schoolmasters, and Teachers. By the Rev. ARTHUR RAMsAY,
M.A. Second Edition. 18mo. 1s. 6d.

A clear explanation of the Catechism, by way of Question and Answer.
¢ This is by far the best Manual on the Catechism’ we have met with.”

—ENGLISH JOURNAL OF EDUCATION.

Simpson.—AN EPITOME OF THE HISTORY OF THE
CHRISTIAN CHURCH. By WiLLiam SIMPSON, M.A.
Fifth Edition. Fcap. 8vo. 3s. 64.

A compendious vy of Churck History.

Swainson.— A HANDBOOK to BUTLER’S ANALOGY. By
C. A. SwAINSON, D.D., Canon of Chichester. Crown 8vo. 1s. 6d.

This manual is designed to serve as a handbook or road-book to the
Student in reading the A mzlogy, 20 give the Student a sketch or outline map
of the country on whick ke is entering, and to point out to him matters oy
interest as ke passes along.

Trench.—SYNONYMS OF THE NEW TESTAMENT. By
R.. CHEVENIX TRENCH, D.D., Archbishop of Dublin. New
Edition, enlarged. 8vo. cloth. 12s.

The study of synomyms in any language is valuable as a discipline
for training the mind to close and accurate habits of thought : more
especially is this the case in Greek—*‘ a language spoken by a people of the
finest and subtlest intellect ; who saw distinctions where others saw none,
who divided out to different words what others often were content to huddle
confusedly under a common term. This work is recognised as a valuable
companion to every student of the New Testament in the original. This,
the Seventh Edition, has been carefully revised,and a considerable number
of new synonyms added. Appended is an Index to the Synonyms, and an
Index to many other words alluded to or explained throughout the work.
““Heis,” the ATHENEUM says, ‘‘ a guide in this department of know-
ledge to whom his readers may intrust themselves with confidence. His
sober judgment and sound sense arve barrievs against the misleading
influence of arbitrary hypotheses.”
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Westcott.—Works by BROOKE FOSS WESTCOTT, B.D.,
Canon of Peterborough.

A GENERAL SURVEY OF THE HISTORY OF THE
CANON OF TIIE NEW TESTAMENT DURING THE
FIRST FOUR CENTURIES. Third Edition, revised, Crown
8vo. 10s.6d.

The author has endeavoured to connect the history of the New Testament
Canon with the growth and consolidation of the Church, and to point out
the relation existing betu the t of evidence for the authenticity of
sts component parts, and the whole mass of Christian literature. Suck a
method of inquiry will convey both the truest notion of the connection of the
written Word with the living Body of Christ, and the surest conviction of
its divine authority. Of thiswork the SATURDAY REVIEW writes: “ Theo-
logical students, and not they only, but the general public, owe a decp debt
of gratitude to My. Westcott for bringing this subject fairly oefore them
in this candid and comprekensive essay. . . . . As a theological work it is
at once perfectly fair and impartial, and imbued with a thoroughiy
religious spirit; and as a manual it exhibits, in a lucid form and in a
narrow compass, the resulls of extensive research and accurate thought.
We cordially recommend it.”

INTRODUCTION TO THE STUDY OF THE FOUR GOSPELS.
Fourth Edition. Crown 8vo. 10s. 64.

The author’s chief object in this work is to show that there is a true
mean between the idea of a formal harmonization of the Gospels and the
abandonment of their absolute truth. The treatise consists of eight
chapters :—1. The Preparation for the Gospel. 1I. The Fewisk Doctrine
of the Messiak. III. The Origin of the Gospels. IV. The Charac-
teristics of the Gospels. V. The Gospel of St. John. VI.& VII. Tke
Differences in detail and of arrangement in the Synoptic Evangelists.
VIII. The Difficulties of the Gospels. *‘ To a learning and accuracy
whick commands respect and confidence, he unites what are not always lo
be found in union with these qualities, the no less valuable faculties of lucid
arrangement and graceful and facile expression.”—LONDON QUARTERLY
REVIEW.

A GENERAL VIEW OF THE HISTORY OF THE ENGLISH
BIBLE. Crown 8vo. 10s.64. Second Editien.
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Westcott—continued.

8 The first trustworthy account we have had of that unique and mar-
vellous monument of the piety of our ancestors,”—DAILY NEWS,

“ A brief, scholarly, and, to a great extent, an original contribution to
theological literature, He 1s the first to offer any considerable contribu-
tions to what he calls their internal history, whick deals with their relation
0 other texts,with their filiation one on another, and with the principles by
whick they have been successively modified.”—PALL MALL GAZETTE.

THE BIBLE IN THE CHURCH. A Popular Account of the
Collection and Reception of the Holy Scriptures in the Christian
Churches. New Edition. 18mo. cloth. 4s. 6d.

The present book is an atlempt to answer a request, whick has been made
[from time to.time, to place in a simple form, for the use of general readers,
the substance of the author’s ** History of the Canon of the New Testament.”
An claborate and comprekensive Introduction is followed by chaplers on
the Bible of the Apostolic Age; on the Growth of the New Testament ; the
Apostolic Fathers; the Age of the Apologists ; the First Christian Bible ;
the Bible Droscribed and Restored; the Age of Ferome and Augustine ;
the Bible of the Middle Ages in the West and in the East, and in the
Sixteenth Century. Two Appendices on the History of the Old Testament
Canon before the Christian Era, and on the Contents of the most anamt
MSS. of the Christian Bible, complete the voli “We ld rec
every one who loves and studies Ilu Bible to read and ponder this exquisite
little book. Myr. Westcotl's account of the *Canon’ is true history ¢, its
highest sense”’—LITERARY CHURCHMAN.,

THE GOSPEL OF TIHE RESURRECTION. Thoughts on its
Relation to Reason and History. New Edition. Fcap. 8vo.
4s. 6d.

This Essay is an endeavour lo consider some of the clementary truths
of Christianity as a miraculous Revelation, from the side of History and
Reason. If the arguments which are here adduced are valid, they will go
far lo prove that the Resurrection, with all that it includes, is the key to
the history of man, and the complement of reason.

W ilson.—THE BIBLE STUDENT’S GUIDE to the more Correct
Understanding of the English translation of the Old Testament,
by reference to the Original Hebrew. By WILLIAM WILSON,
D.D., Canon of Winchester, late Fellow of Queen’s College,
Oxford. Second Edition, carefully Revised. 4to. cloth, ~25s.
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This work is the result of almost incredible labour bestowed on it during
many years. Its object is to enable the readers of the Old Testament
Scriptures to penctrate into the real meaning of the sacred writers. All the
English words used in the Authorized Version are alphabetically arranged,
and beneath them are given the Hebrew equivalents, with a careful expla-
nation of the peculiar signification and construction of each term. The
knowledge  the Hebrew language is not absolutely necessary to the profit-
able use of the work. Devout and accurate students of the Bible, entirely
unacquainted with Hebrew, may derive great advantage from frequent
veference to it. 1t is especially adapted jfor the use of the clergy. ¢ For all
earnest students of the Old Testament Scriptures it is a most valuable
Manual.  Its arrangement is so simple that those who possess only their
mother-tongue, if they will take a little pains, may employ it with great
profit.”—NONCONFORMIST.

Yonge (Charlotte M.)—SCRIPTURE READINGS FOR
SCHOOLS AND FAMILIES. By CHARLOTTE M. YONGE,
Author of ““The Heir of Redclyffe.” Globe 8vo. 1s. 64.
With Comments. Second Edition. 3s. 6d.

A SECOND SERIES. From JOosHUA to SOLOMON. Extra fcap.
1s. 64. With Comments, 3s. 6d.

Actual need has led the author to endeavour lo prepare a reading book con-
venient for study with children, containing the very words of the Bible, with
only a few expedient omissions, and arranged in Lessons of suck length as by
experience she has found to suit with children’s ordinary power of accurate
attentive interest. The verse form has been retained, because of its con-
venience for children reading in class, and as moreresembling their Bibles ;
but the poetical portions have been given in lheir lines. When Psalms or
portions from the Prophets illustrate or fall in with the narrative they are
Given in their chronological sequence. The Scripture portion, with a very
[few notes explanatory of meve words, is bound up apart, to be used by
children, while the same is also supplied with a brief comment, the purpose
of whick is either to assist the teacker in explaining the lesson, or to be
used by more advanced young people to whom it may not be possible to give
access to the authorities whence it has been taken. Professor Huxley, at a
meeting of the London School Board, particularly mentioned the selection
made by Miss Yonge as an example of how selections might be made from
the Bible for School Reading. See TIMES, Marck 30, 1871.



C474L0GUE of Works on Eptcarion, PrysicAL
and MENTAL, GENERAL and SPECIAL.

Arnold.—A FRENCH ETON: OR, MIDDLE - CLASS
EDUCATION AND THE STATE. Fcap. 8vo. cloth. 2s. 64.

This interesting little volume is the result of & visit to France in 1859
by Mr. Arnold, authorized by the Royal Commissioners, who weve then
inquiring into the state of popular education in England, to seek, in their
name, information respecting the French Primary Schools. *‘ A wvery
interesting dissertation on the system of secondary instruction in France,
and on the advisability of topymg the system in England.”—SATURDAY
REVIEW.

HIGHER SCHOOLS AND UNIVERSITIES OF GERMANY,
Crown 8vo. 6s.

Jex-Blake.—A VISIT TO SOME AMERICAN SCHOOLS
AND COLLEGES. By SoprHIA JEX-BLAKE. Crown 8vo.
cloth. 6s.

“In the following pages I have endeavoured to give a simple and
accurate account of what I saw during a series of visits to some of the
Sckools and Colleges in the United States. . . . I wish simply to give other
teachers an opportunity of seeing through my eyes what they cannot
perkaps see for themselves, and to this end I have recorded just suck parti-
culars as I should myself care to know.”—AUTHOR’S PREFACE. ‘‘AMiss
Blake gives a living picture of the Schools and Colleges themselves in whick
that education is carried on.”— PALL MALL GAZETTE.

Maclaren.—TRAINING, IN THEORY AND PRACTICE.
By ARCHIBALD MACLAREN, the Gymnasium, Oxford. 8vo.
Handsomely bound in cloth, 7s. 64,

The ordinary agents of health are Exercise, Dict, Sleep, Atr, Bathing,
and Clothing. In this work the author cxamines each of these agents
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in dail, and from two different points of view. First, as to the manner
in whick it is, or should be, administered under ordinary circumstances :
and secondly, in what manner and to what extent this mode of adminis-
tration is, or should be, altered for purposes of training ; the object of
 “training,” according to the author, being ‘“ to put the body, with extreme
and exceptional care, under the influence of all the agents whick promote
its health and strength, in order to enable it to meet extreme and excep-
tional demands upon its energies.” Appended are various diagrams ana
tables relating to boat-racing, and tables connected with diet and training.

¢ The philosophy of human health has seldom received so apt an exposi-

tion.”—GLOBE. ‘‘ After all the nonsense that has been written about
training, it is a comfort to get hold of a thoroughly sensible book at last.”

—JoHN BULL.

Quain (Richard, F.R.S.)—ON SOME DEFECTS IN
GENERAL EDUCATION. By RIcHARD QUAIN, F.R.S.
Crown 8vo. 3s. 6d.

Having been charged by the College of Surgeons with the delivery of the
Hunlerian Oration for 1869, the author has availed himself of the occa-
ston to bring under notice some defects in the general education of the
country, which, in his opinion, affect injuriously all classes of the people,
and not least the members of his own profession. The earlier pages of the
address contain a short notice of the genius and labours of Fokhn Hunter,
but the subject of Education will be found to occupy the larger part. “An
iulerssting aadition to educational literature.”—GUARDIAN.

Selkirk.—GUIDE TO THE CRICKET-GROUND. By G. H.
SELKIRK. With Woodcuts. Extra fcap. 8vo. 3s. 6d.

The introductory chapter of this little work contains a kistory of the
National Game, and is followed by a chapter giving Definitions of Terms.
Then follow ample directions to young cricketers as to the proper style in
which to play, information bang given on every detail connected with the
game. The book contains a number of useful illustrations, including a
specimen scoring-sheet.  ‘* We can heartily recommend to all cricketers, old
and young, this excellent Guide to the Cricket-ground.”—SPORTING
LIFE.

F
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Thring.—EDUCATION AND SCHOOL. Bythe Rev. EDWARD
THRING, M.A., Head Master of Uppingham School. Second
Edition. Crown 8vo. cloth. 5s. 6d.

“An invaluable book on a subject of the highest importance.”—
ENGLISH INDEPENDENT.

Todhunter.—THE CONFLICT OF STUDIES, and other
Essays on Subjects connected with Education. By Isaac Tob-
HUNTER, M. A. F.R.S., late Fellow and Principal Mathematical
Lecturer of St. John’s College, Cambridge. 8vo. 10s. 6d.

CONTENTS :—The Conflict of Studies— Competitive Examinations—
Private Study of Mathematics—Academical Reform—Elementary Geo-
metry— The Mathematical Tripos.

Vandervell and Witham.—A SYSTEM OF FIGURE-
SKATING : Being the Theory and Practice of the Art as de-
veloped in England, with a Glance at its Origin and History. - By
H. E. VANDERVELL and T. M. WITHAM, Members of the London
Skating Club. Extra fcap. 8vo. 6s. -

¢ The authors are evidently well gualified for the lask they have under-
taken ; end although they have selected a title for their wor k which might
possibly deter a diffident learner from looking into its tages, they have
" nevertheless begun at the beginning, and without assuming any knowledge
on the part of the reader, they kave clearly pointed out, by a series of in-
structive diagrams, the footprints of the skater, as developed in lines and
figures, from the lowest to the highest stage of difficulties.”—THE FIELD.

¢ The volume may be accepted as a manual for the use of all skaters.”—
BELL’s LIFE.

Wolseley (Col. Sir Garnet, C.B.—THE SOLDIER’S
POCKET BOOK. By CoLONEL SIR GARNET WOLSELEY, C.B
New Edition, enlarged. 4s. 64.

TAis book is indispensable to every soldier, whether of the Regular Army
or of the Volunteers, who seeks to be an intelligent defender of his country.
Full instructions are given on the widest and minulest matters, and the
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book is written in a clear, lively style, that at once arrests attention and
conveys the desired knowledge. The New Edition contains all themost
recent Regulations for the Army and Volunteers ; also, for the first time,
the Uses and Management of Railways in the operations of War are fully
discussed. The TIMES says, ‘‘ Everybody feels that it is just what he
wanted ;”’ the DAILY TELEGRAPH, *‘ Every soldier who wishes to under-
stand his profession ought to have it ;” and the VOLUNTEER SERVICK
GAZETTE strongly rec ds Volunteers to peruse it diligently.

Youmans.—MODERN CULTURE: its True Aims and Require-
ments., A Series of Addresses and Arguments on the Claims of
Scientific Education. Edited by Epwarp L. Youmans, M.D.
Crown 8vo. 8s. 6d.

CONTENTS.— Professor Tyndall *“ On the Study of Physics 7* Dr.
Daubeny ““On the Study of Chemistry [ Professor Henfrey * On the
Study of Botany ;' Professor Huxley * On the Study of Zoology ;” Dr.
F. Paget * On the Study of Physiology ;" Dr. Whewell *‘ On the Educa-
tional History of Sciemce )’ Dr. Faraday *‘ On the Education of the
Fudgment ;”° Dr. Hodgson ** On the Study of Economic Science ;” Mr.
Herbert Spencer *“ On Political Education ;” Professor Masson * On
College Education and Self Education ;”’ Dy. Youmans * On the Scientific
Study of Human Nature.” An Appendix contains extracts from dis-
tinguished authors, and from the Scientific Evidence given before the Public
Schools Commission. )

LONDON: R. CLAY, SONS, AND TAYLOK, FRINTERS.
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